(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office euro pee n des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
13.03.2002 Bulletin 2002/11 

(21) Application number: 96303715.5 

(22) Date of filing: 24.05.1996 



(n) EP 0 746 156 B1 

EUROPEAN PATENT SPECIFICATION 

(51) mtci7: H04N 5/926 



(54) Digital video data recording/reproducing method and apparatus therefor 

Verfahren und Anordnung zur Aufnahme / Wiedergabe digitaler Fernsehdaten 
Procede et appareil pour enregistrer/reproduire des donnees video numeriques 



(84) Designated Contracting States: 
DE FRGBNL 

(30) Priority: 29.05.1995 KR 1368695 

(43) Date of publication of application: 
04.12.1996 Bulletin 1996/49 

(73) Proprietor: SAMSUNG ELECTRONICS CO., LTD. 
Suwon-City, Kyungki-do (KR) 

(72) Inventor: Kim, Tae-eung 

Suwon-city, Kyungki-do (KR) 

(74) Representative: Chugg, David John 
Appleyard Lees, 

15 Clare Road 

Halifax, West Yorkshire HX1 2HY (GB) 



m 

in 

T- 

to 
o 

CL 
HI 



(56) References cited: 
EP-A- 0 615 240 
EP-A- 0 644 691 
WO-A-95/28061 



EP-A- 0 618 728 
EP-A- 0 692 916 



GOO MAN PARK ET AL: "PREDICTIVE CODER 
FOR DIGITAL VCRTRICK PLAY" PROCEEDINGS 
OF THE INTERNATIONAL CONFERENCE ON 
CONSUMER ELECTRONICS, ROSEMONT, JUNE 
8 - 10, 1993, no. CONF. 12, 8 June 1993, 
INSTITUTE OF ELECTRICAL AND 
ELECTRONICS ENGINEERS, page 28/29 
XP000427512 

SEUNG HO KIM ET AL: "AN ERROR-CONTROL 
CODING SCHEME FOR MULTISPEED PLAY OF 
DIGITAL VCR" IEEE TRANSACTIONS ON 
CIRCUITS AND SYSTEMS FOR VIDEO 
TECHNOLOGY, vol. 5, no. 3, 1 June 1995, pages 
243-247, XP000517129 



ebst 



AVAILABLE 



copy 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (PR) 



20 



25 



EP 0 746 156 B1 

Description 

[0001] The present invention relates to a digital video data record in g/repr jducing method and apparatus therefor, 
for recording/reproducing an advanced television (ATV) or digital video broadcasting (DVB) signal, in which an error 
5 correction code (ECC) structure for trick-play data is the same as that of a standard definition (SD) signal and in which 
error correction is performed without an extra error-correction circuit for the trick-play data. 

[0002] European Patent Application published under number 0644691 discloses a compressed television signal 
recording and reproducing apparatus in which the following steps are carried out during recording:- 

10 (i) the coded television signal is input to a formatter; 

(ii) intra-frame data from the coded television signal is selected; 

(iii) the DC component of each block from the selected intra-frame data is extracted as secondary data; 

w 

(iv) the coded television signal input directly to the formatter is formatted to a specified track pattern with the 
secondary data; 

(v) the formatted data from step (iv) has an error correction code added thereto; and 

(vi) the error corrected formatted data is then further processed by a recording signal generator, and recorded to 
magnetic tape, and during reproduction:- I 

(i) a reproduction signal is generated by processing the data reproduced from the tape; 

(ii) the processed data is decoded; 

(iii) the decoded, processed data is deformatted, and; 

30 (jv) the coded television signal and secondary data are output separately. 

[0003] European Patent Application published under number 061 5240 discloses the arrangement, before recording, 
of data packets in a transverse arrangement in which the first section a of the data packets of a group 1 to 5 of data 
packets is progressively recorded and subsequently the second section b of these packets, then the third section c 
35 etc. To facilitate a fast search, additional data packet (which may be copies of the already recorded data) are recorded 
in reserve sections. 

[0004] An SD-VCR apparatus for recording/reproducing an SD signal, including NTSC, PAL and high-definition (HD) 
signals, uses the SD signal format. ATV- VCR and DVB- VCR apparatuses for recording/reproducing ATV and DVB 
signals using digital video tape have been developed, each having an MPEG-2 structure and adopting the SD-VCR 

to recording format. Methods for arranging trick-play data, improving screen quality or reducing noise problem may also 
be adopted. Here, a DVB-VCR can record a plurality off programs on digital video tape compared with an ATV-VCR. 
Thus, the DVB-VCR has various transmission rates according to the data's screen characteristics. 
[0005] As shown in Figure 1 , when an ATV or DVB signal is input to an ATV-VCR or DVB-VCR apparatus via some 
kind of transmission path, the signals are placed into a transport packet. That is, the data on the transmission path has 

45 the layer structure of an MPEG-2 system having a packet structure consisting of 1 88 bytes. In Figure 1 , a 4-byte header 
is composed of 1-byte of sync data and 3-bytes of side information (SI) data. Here, the number of bytes in the header 
may vary. A packet payload includes audio/video data or user data. Here, the video data is compressed. 
[0006] The SD signal is intra-frame coded data having an ECC structure. The ECC code is a two-dimensional modified 
Reed-Solomon code (RS code). That is, by convention, the data bytes are considered as being arrayed in rows and 

so columns. In the row direction, the error correction code for an SD signal of digital video data is called an inner code of 
a type referred to as (85,8) code in which eight of the 85 bytes per row of digital video data are used for conveying row 
parity information, and in the column direction, it is called an outer code of a type referred to as (149,11) code in which 
eleven of the 149 bytes per column of digital video data are used for conveying column parity information. 
[0007] During recording, after outer error-correction encoding is performed by appending eleven bytes of outer parity 

55 to a 138-byte outer code in the column direction, the inner error-correction encoding is performed by appending eight 
bytes of inner parity to a 77-byte inner code in the row direction. During reproducing, the inner error-correction decoding 
is first performed in the row direction. Here, after the error is corrected for a maximum of four bytes among 85 bytes, 
any uncorrected sync block has an error flag appended thereto. Then, the outer error-correction decoding is performed 
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in the column direction for correcting uncorrected sync blocks up to a maximum of eleven bytes among 149 bytes, by 
using the error flag for identifying those sync blocks that are subject to correction. 

[0008] Also, in the case of an SD signal, each frame consists of only intra frames, each frame being divided into five 
segments, and five macro blocks are constructed by collecting one macro block located in a predetermined position 

5 of each segment of the SD signal frame. The bit number per five macro blocks is fixed and is sequentially arranged in 
the scanning direction of the head to a video sector in units of the five macro blocks. As a result, the trick-play function 
can be achieved without an extra trick-play data region on the tape. Here, a transmission signal for recording constructs 
a DCT block arranged in eight rows and eight columns and forms the macro block by collecting a predetermined number 
(generally, four) of DCT blocks of luminance signals and a predetermined number (generally, two) of DCT blocks of 

10 chrominance signals, to thereby uniformly control the bit number of the codes variable-length-encoded in DCT block 
units by macroblock units. 

[0009] Figure 2 shows a signal format of a video sector supplied on the digital video tape having an SD-VCR recording 
format for recording. 

[0010] As shown in Figure 2, the video sector on the digital video tape has the ECC structure. This SD-ECC structure 
is is composed of the 19 th to 20 th sync blocks as a first video auxiliary data region, the 21 st to 155 th sync blocks as a 
video data region, the 156 th sync block as a second video auxiliary data region, and the 157 th to 167 th sync blocks as 
an outer parity region. Each sync block is composed of a 2-byte sync code, a 3-byte identification (ID) code, 77-byte 
data and an 8-byte inner parity suffix for the inner error-correction code. 

[0011] On the other hand, the recording format of an ATV-VCFt and a DVB- VCR has the ECC structure having the 
20 SD-VCR recording format as shown in Figure 2. However, the 22 nd to 1 55 th sync blocks of the video data region has 
a normal-play data region and a trick-play data region as shown in Figures 3 and 4. 

[0012] In the ECC structure shown in Figure 3, there are the normal-play data region of the 21 st to 126 th sync blocks 
and the trick-play data region of the 127 th to 155 th sync blocks in the region corresponding to the video data region of 
the 21 st to 156 th sync blocks. In the ECC structure shown in Figure 3, using a method applied to the tape with the 

25 recording format in which the data of a pair of tracks {video data, audio data, etc.) is repeatedly recorded on tracks 
corresponding to twice the maximum multiple speed, the trick-play data region is arranged on a predetermined position 
of each track. With the Figure 3 recording method, since the tape scanning is performed within the repeat-recording 
region without precise servo control, implementation of a trick play function does not significantly increase the cost of 
the recorder/reproducer. However, a great deal of the recording region is consumed, owing to the repeated recording. 

30 Also, the frame rate is excessively slow at the lower multiple speeds, resulting in flicker and a jerking motion which 
cause eye fatigue and impaired picture quality. 

[0013] The ECC block structure shown in Figure 4 is applied to a tape having a recording format in which trick-play 
data are recorded on scanning regions corresponding to each of the multiple speeds. Also, k trick-play data regions 
are separately arranged on each track. The ECC block structure shown in Figure 4, corresponding to the video data 
35 region shown in Figure 2, is composed of a total of N(30) sync blocks within 1 st to k th trick-play data regions and a total 
of M(105) sync blocks within 1 st to m th normal-play data regions. With the Figure 4 method, the images reproduced 
during trick-play operation are excellent. However, since the corresponding regions of the arrangement for each trick- 
play speed have to be selectively scanned, the servo control has to be precise during trick-play operation, which in- 
creases costs. 

40 [001 4] According to Figures 3 and 4, the trick-play data region is composed of 30 sync blocks, but this structure may 
be varied. Recently, a research of the recording method compensating problems of the recording methods shown in 
Figures 3 and 4 has been performed. 

[001 5] On the other hand, the ATV and DVB signals are inter-frame coded signal having the MPEG-2 structure. Here, 
according to the inter-frame encoding, during the inter-frame encoding of other frames other than the intra-frame within 
45 each group of pictures (GOP) unit (fifteen frames maximum), only the differences between the adjacent frames are 
encoded. 

[0016] Each GOP unit includes intra-frame data which can be independently coded without another screen data, 
predicted frame data which can be coded from the preceding intra-frame data or predicted frame data using motion 
compensation between adjacent frames, and bi-directional predicted frame data which can be coded from the preceding 
so intra-frame data or predicted frame data and the following intra-frame data or predicted frame data using motion com- 
pensation. 

[0017] Additionally, one picture (frame) for displaying the normal-play data is composed of a predetermined number 
(ATV:1 0, DVB:1 2) of tracks on a recording tape. Thus, the number of tracks needed for recording one GOP (i.e., fifteen 
pictures) is 1 50 for an ATV signal and 1 80 for a DVB signal. 
55 [0018] Also, the data is input to transport packet of 188 bytes unit in the ATV-VCR and DVB-VCR. Here, a predeter- 
mined number of tracks compose one frame on the tape used in the ATV-VCR and DVB-VCR. Each track has the ECC 
structure having the recording format of SD-VCR as shown in Figure 3 or 4, and has 90-byte sync blocks in which each 
sync block composed of 90 bytes in the column direction. On this basis, the two transport packets are mapped into 
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five sync blocks of 77 bytes as shown in Figure 5 in two transport packet unit and inner- and outer-error-correction- 
encoded and then recorded on the video sector of the digital video tape. HereL the mapping from two transport packets 
into five sync blocks is called as two-to-five mapping. Usually, a 1-byte extra] header is appended to each sync block 
and a 3-byte time stamp indicating a point of decoding time is appended to ^ach packet. 
5 [0019] Here, as shown in Figures 3 and 4, in the ATV-VCR and DVB- VCR having the recording format of SD-ECC 
structure separately having the normal-play data region and trick-play data region, the error correction encoding step 
for appending outer and inner parities to trick play data and the decoding step for decoding the error-correction-encoded 
trick-play data are required. 

[0020] To achieve the above need, there are suggested two methods. One is for error-correction -encoding and de- 
w coding the trick-play data having SD-ECC structure which is the same as that of the normal-play data. The other is for 
error-correction-encoding and decoding the trick-play data having another ECC structure instead of SD-ECC structure. 
If the trick-play data has an ECC structure different from the SD-ECC structure, there is required an additional com- 
plicated hardware for error-correcting the trick-play data. 

[0021] Additionally, the hardware of an error-correction-decoding circuit is more complicated than that of the error- 
15 correction-encoding circuit. Also, if the error-correction encoding and -decoding circuits for the normal-play data, and 
another error-correction-encoding and - decoding circuits for the trick-play data are used, the hardware required therefor 
definitely increases. 

[0022] According to the present invention, a method for error-correction-encoding and -decoding of normal-play data 
and trick-play data, both of which have an SD-ECC structure in the ATV-VCR and DVB-VCR, is suggested. 
20 [0023] Also, it is suggested that two-to-five mapping is performed with respect to the trick-play data as well as the 
normal-play data. J 

[0024] If the two-to-five mapping is performed with respect not only to tne normal-play data but also the trick-play 
data, there is required a hardware for assigning extra ID to each sync block of the trick-play data since the recording 
position of the trick-play data on the tape is different according to the multiple speed and the record arrangement 

25 method, and additional information caused by the ID increases. 

[0025] Also, in order to provide compatibility between ATV-VCR and DVB-VCR having various transmission rates, 
when two-tofive mapping is performed with respect to the normal- and trick-play data, an extensible extra header of a 
predetermined bit is appended to each packet, differently from the conventional method in which an extra header of 
one byte is appended to each sync block. 

30 [0026] Here, since the DVB signal further requires one byte of the sync block ID and bits indicating the transmission 
rate and program type, at least a 1 0-bit extra header is required. Thus, the conventional 1 -byte extra header appended 
to each sync block is not enough so that the ATV-VCR and DVB-VCR cannot be compatible with each other. 
[0027] It is an aim of embodiments of the present invention to provide a digital video data recording/reproducing 
method, in which an ATV or DVB signal is recorded/reproduced on/from a tape having the recording format of SD-VCR, 

35 for error-correction-encoding and error-correction-decoding trick-play data having an SD-ECC structure as well as 
normal-play data. 

[0028] It is another aim of embodiments of the present invention to provide a digital video data recording/reproducing 
method for recording/reproducing trick-play data having SD-ECC structure as well as normal-play data on/from a nor- 
mal-play data region and trick-play data region of the digital video tape in a reference unit. 
40 [0029] It is still another aim to provide a digital video tape recording/reproducing method for recording/reproducing 
normal- and trick-play data in a block unit by constructing a reference block by mapping from five sync blocks into two 
transport packets by appending an extra header of a predetermined bit to each transport packet, so as to provide the 
compatibility between ATV-VCR and DVB-VCR. 

[0030] It is yet another aim to provide a digital video tape recording/reproducing apparatus for error-correcting normal- 
45 and trick-play data using one error-correction-circuit according to a normal or trick mode without an additional error- 
correction-circuit for the trick-play data. 

[0031] According to a first aspect of the invention, there is provided a method for recording digital video data gener- 
ated responsive to an ATV or DVB signal which includes independently decodable frame data supplied at predetermined 
intervals and dependently decodable frame data supplied between said predetermined intervals, wherein said signal 
so is classified into normal-play data and trick-play data, said method comprising the steps of: 

(a) using independently decodable frame data supplied at predetermined intervals and dependently decodable 
frame data supplied between said predetermined intervals, which are transmitted with a transport packet, as the 
normal-play data; 

55 

(b) combining two of said transport packets and appending to each of said two transport packets header information 
including information representing a point of decoding time and information representing data type, trick mode, 
program ID and transmission bit rate, to form a reference block consisting of a predetermined number of sync 
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blocks. 

(c) extracting the trick-play data from independently decodable frame data supplied at predetermined intervals; 
s (d) formatting the normal-play data into the aforesaid reference block; 

(e) arranging the normal-play data reference blocks formed in said step (d) in a predetermined data structure 
having a normal-play data region, a trick-play data region and a video auxiliary data region, and appending an 
outer parity thereto, independently with respect to the trick-play data of said trick-play data region; 

10 

(f) arranging said extracted trick-play data in said normal- and trick-play data regions, and appending a trick-outer 
parity thereto, independently with respect to the video auxiliary data of said video auxiliary data region; 

(g) formatting said outer-error-correction-encoded trick-play data and trick-outer parity into said reference block; 

15 

(h) arranging said outer-error-correction-encoded normal- play data and the trick-play data reference block and 
trick-parity reference block formed in said step (g) in said normal- and trick-play data regions, and appending an 
inner parity thereto; and 

20 (i) recording said inner-error-correction-encoded normal- and trick-play data on a predetermined position of each 

track on said tape in a reference block unit. 

[0032] Preferably, one reference block in said steps (d) and (g) consists of five sync blocks. 
[0033] Said information representing trick mode preferably include a toggle bit representing a corresponding transport 
25 packet of two transport packets and bits representing said trick-play data reference block ID and said trick-parity ref- 
erence block ID. 

[0034] Said trick-outer parity appended in said step (f) is preferably constructed in a reference block unit, and a 
predetermined data pattern is formed with respect to an empty sync block if the five sync blocks of each reference 
block are not completely filled with trick-parity. 
30 [0035] Preferably, said normal-play data is outer-error-correction-encoded by replacing the trick-play data of said 
trick-play data region with a predetermined data pattern in said step (d), and the trick-play data is outer-error-correction- 
encoded by replacing the video auxiliary data of said video auxiliary data region with a predetermined data pattern in 
said step (f). 

[0036] Preferably, said predetermined data pattern comprises a respective predetermined number of each byte in 
35 the pattern. The respective predetermined number of each byte in the pattern is preferably the same and may be 
arithmetic zero. 

[0037] According to another aspect of the invention, there is provided a method for reproducing digital video data, 
wherein said digital video data is descriptive of an ATV or DVB signal that includes independently decodable frame 
data supplied at predetermined intervals and dependently decodable frame data supplied between said predetermined 

40 intervals which are transmitted with a transport packet, two of said transport packets are combined and have appended 
to each of said two transport packets header information including information representing a point of decoding time 
and information representing data type, trick mode, program ID and transmission bit rate, to form a reference block 
consisting of a predetermined number of sync blocks, said trick-play data is extracted from said independently deco- 
dable frame data supplied at predetermined intervals, said normal-play data is formatted in said reference block, ar- 

45 ranged in normal-play data region of a predetermined data structure having regions for normal-play, trick-play and 
video auxiliary data and outer-error-correction-encoded exclusive of the trick-play data, said trick-play data is arranged 
in said normal- and trick-play data regions having said data structure, outer-error-correction-encoded exclusive of the 
video auxiliary data and then forms said reference block, and said outer-error-correction-encoded normal- and trick- 
play data are inner-error-correction-encoded and recorded on a predetermined position of the tape in said reference 

so block unit, the method comprising the steps of: 

(a 1 ) reproducing said inner-error-correction-encoded normal- and trick-play data recorded on said tape in said 
reference block unit; 

55 (b 1 ) forming said reproduced normal- and trick-play data having said data structure and inner-error-correction- 

decoding said formed normal- and trick-play data; 

(c') outer-error-correction-decoding said inner-error-correction-decoded normal-play data during normal mode by 
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replacing the trick-play data of said trick-play data region with a predetermined data pattern; 



(d l ) outputting said outer-error-correction-decoded normal-play data witr 
normal mode; 



a transport packet structure during said 



(e') arranging said inner-error-correction-decoded trick-play data in said normal- and trick-play data regions and 
outer-error-correction-decoding said inner-error-correction-decoded trick-play data during a trick mode by replac- 
ing the video auxiliary data of said video auxiliary data region with a predetermined data pattern; and 

10 (f ) outputting said outer-error-correction-decoded trick-play data with the transport packet structure during said 

trick mode. 



[0038] Said predetermined data pattern preferably comprises a respective predetermined number of each byte in 
the pattern, in which the respective predetermined number of each byte in the pattern is preferably the same and 
15 preferably arithmetic zero. 

[0039] According to a third aspect of the invention, there is provided a method for recording/reproducing digital video 
data that is generated responsive to an ATV or DVB signal including independently decodable frame data supplied at 
predetermined intervals and dependently decodable frame data supplied at between said predetermined intervals, 
said method comprising the steps of: 

20 

(a u ) using independently decodable frame data supplied at predetermined intervals and dependently decodable 
frame data supplied between said predetermined intervals, which are t/ansmitted with a transport packet, as nor- 
mal-play data; 

25 (b H ) combining two of said transport packets and appending to each of said two transport packets header informa- 

tion including information representing a point of decoding time and information representing data type, trick mode, 
program ID and transmission bit rate, to form a reference block consisting of a predetermined number of sync 
blocks. 

30 (c n ) extracting a trick-play data from independently decodable frame data supplied at predetermined intervals; 

(d H ) formatting said normal-play data into the aforesaid reference block; 

(e n ) arranging said normal-play data reference blocks formed in said step (d") in a predetermined data structure 
35 having normal-play data region, trick-play data region and video auxiliary data region, replacing the trick-play data 

of said trick-play data region with a predetermined data pattern, and appending an outer parity thereto, thereby 
performing outer error-correction encoding; 

(f ) arranging said extracted trick-play data in said normal- and trick-play data regions, replacing the video auxiliary 
40 data of said video auxiliary data region with a predetermined data pattern, and appending a trick-outer parity 

thereto, thereby performing outer error-correction-encoding; 

(g") formatting said outer-error-correction-encoded trick-play data and trick-outer parity into said reference block 
unit; 

45 

(h") arranging said outer-error-correction-encoded normal play data and said formed trick-play data reference 
block and trick-parity reference block in said normal- and trick-play data regions, and appending an inner parity 
thereto, thereby performing inner error-correction-encoding; 

so (i w ) recording said inner-error-correction-encoded normal- and trick-play data on a predetermined position of each 

track on said tape in a reference block unit; 

(j u ) reproducing said inner-error-correction-encoded normal- and trick-play data recorded on said tape in said ref- 
erence block unit; 

55 

(k") forming said reproduced normal- and trick-play data having said data structure and inner-error-correction- 
decoding said formed normal- and trick-play data; 
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(P) outer-error-correction-decoding said inner-error-correction-decoded riormal-play data during normal mode by 
replacing the trick-play data of said trick-play data region with a predetei mined data pattern; 

(m u ) outputting said outer-error-correction-decoded normal-play data with a transport packet structure during said 
5 normal mode; 



(n n ) arranging said inner-error-correction-decoded trick-play data in said normal- and trick-play data regions and 
outer-error-correction-decoding said inner-error-correction-decoded trick-play data during a trick mode by replac- 
ing the video auxiliary data of said video auxiliary data region with a predetermined data pattern; and 

10 

(o") outputting said outer-error-correction-decoded trick-play data with the transport packet structure during said 
trick mode. 

[0040] Preferably, one reference block in said steps (d M ) and (g°) consists of five sync blocks. 
15 [0041] Preferably, the respective predetermined number for each byte in the pattern is arithmetic zero. 

[0042] According to another aspect of the invention, there is provided an apparatus for recording digital video data 
that is generated responsive to an ATV or DVB signal including independently decodable frame data supplied at pre- 
determined intervals and dependently decodable frame data supplied between said predetermined intervals, wherein 
said signal is classified into normal-play data and trick-play data, said apparatus comprising: 
20 , 

first formatting means (1 02) for combining two of said transport packets ahd appending to each of said two transport 
packets header information including information representing a point of decoding time and information represent- 
ing data type, trick mode, program ID and transmission bit rate, to form a reference block consisting of a prede- 
termined number of sync blocks, and formatting said normal-play data into said reference block; 

25 

first outer error-correction encoding means (104) for arranging the normal-play data reference blocks formed in 
said first formatting means (102) in a predetermined data structure having a normal-play data region, a trick-play 
data region and a video auxiliary data region, and appending an outer parity thereto, independently with respect 
to the trick-play data of said trick-play data region; 

30 

extracting means (1 06, 1 08) for extracting the trick-play data from independently decodable frame data supplied 
in a predetermined interval; 

second outer error-correction encoding means (110) for arranging said extracted trick-play data in said normal- 
35 and trick-play data regions, and appending a trick-outer parity thereto, independently with respect to the video 

auxiliary data of said video auxiliary data region; 

second formatting means (112) for forming said outer-error-correction-encoded trick-play data and trick-outer parity 
into said reference block unit; 

40 

inner error-correction encoding means (116) for arranging said outer-error-correction-encoded normal-play data 
and the trick-play data reference block and trick-parity reference block formed in said second formatting means in 
said normal- and trick-piay data regions, and appending an inner parity thereto; and 

45 recording means (118) for recording said inner-error-correction-encoded normal- and trick-play data on a prede- 

termined position of each track on said tape in a reference block unit. 



[0043] According to still another aspect of the invention, there is provided an apparatus for reproducing digital video 
data, wherein said digital video data is descriptive of an ATV or DVB signal that includes independently decodable 

so frame data supplied at predetermined intervals and dependently decodable frame data supplied between said prede- 
termined intervals, said normal-play data corresponds to said independently decodable frame data supplied at prede- 
termined intervals and said dependently decodable frame data supplied between said predetermined intervals, which 
are transmitted with a transport packet, two of said transport packets are combined and have appended to each of 
said two transport packets header information including information representing a point of decoding time and infor- 

55 mation representing data type, trick mode, program ID and transmission bit rate, to form a reference block consisting 
of a predetermined number of sync blocks, said trick-play data is a type as extracted from said independently decodable 
frame data supplied in predetermined intervals, said normal-play data is formatted in said reference block, arranged 
in the normal-play data region of a predetermined data structure having regions for normal-play, trick-play and video 
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auxiliary data and outer-error-correction-encoded exclusive of the trick-play data, said trick-play data is arranged in 
said normal- and trick-play data regions having said data structure, outer-error-correction-encoded exclusive of the 
video auxiliary data and then forms said reference block, and said outer-error-correction encoded normal- and trick- 
play data are inner-error-correction-encoded and recorded on a predetermined position of the tape in said reference 
5 block, said apparatus comprising: 

reproducing means (202) for reproducing said inner-error-correction-encoded normal- and trick-play data recorded 
on said tape in said reference block unit; 

10 inner error-correction decoding means (204) for forming said reproduced normal- and trick-play data and inner- 

error-correction-decoding said formed normal- and trick-play data; 

outer error-correction decoding means (212) for outer-error-correction-decoding said inner-error-correction-de- 
coded normal-play data during normal mode by replacing the trick-play data of said trick-play data region with a 
is predetermined data pattern, and for arranging said inner-error-correction-decoded trick-play data in said normal- 

and trick-play data regions and then outer-error-correction-decoding said inner-error-correction-decoded trick-play 
data during a trick mode by replacing the video auxiliary data of said video auxiliary data region with a predetermined 
data pattern; and 

20 deformatting means (218) for outputting said outer-error-correction-decoded normal-play data with a transport 

packet structure during said normal mode, and for outputting said outer-error-correction-decoded trick-play data 
with the transport packet structure during said trick mode. 

[0044] According to yet still another aspect of the invention , there is provided an apparatus for recording/reproducing 
25 digital video data that is generated responsive to an ATV or DVB signal including independently decodable frame data 
supplied at predetermined intervals and dependently decodable frame data supplied between said predetermined 
intervals, wherein said signal is classified into normal-play data and trick-play data, said apparatus comprising: 

first formatting means (1 02) for combining two of said transport packets and appending to each of said two transport 
30 packets header information including information representing a point of decoding time and information represent- 

ing data type, trick mode, program ID and transmission bit rate, to form a reference block consisting of a prede- 
termined number of sync blocks and formatting said normal-play data into said reference block; 

first outer error-correction encoding means (104) for arranging the normal-play data reference blocks formed in 
35 said first formatting means (1 02) in a predetermined data structure having a normal-play data region, a trick-play 

data region and a video auxiliary data region and appending an outer parity thereto, independently with respect 
to the trick-play data of said trick-play data region; 

extracting means (106, 108) for extracting the trick-play data from independently decodable frame data supplied 
40 at predetermined intervals; 

second outer error-correction encoding means (110) for arranging said extracted trick-play data in said normal- 
and trick-play data regions having said data structure and appending a trick-outer parity thereto, independently 
with respect to the video auxiliary data of said video auxiliary data region; 

45 

second formatting means (112) for formatting said outer-error-correction-encoded trick-play data and trick-outer 
parity into said reference block unit; 

inner error-correction encoding means (116) for arranging said outer-error-correction-encoded normal-play data 
so and the trick-play data reference block and trick-parity reference block formed in said second formatting means in 

said normal- and trick-play data regions, and appending an inner parity thereto; 

recording means (118) for recording said inner-error-correction-encoded normal- and trick-play data on a prede- 
termined position of each track on said tape in said reference block unit; 

55 

reproducing means (202) for reproducing said inner-error-correction-encoded normal- and trick-play data recorded 
on said tape in said reference block unit; 
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inner error-correction decoding means (204) for forming said reproduced normal- and trick-play data having said 
data structure and inner-error-correction-decoding said formed normal- and trick-play data; 

outer error-correction decoding means (212) for outer-error-correction-decoding said inner-error-correctton-de- 
5 coded normal-play data during normal mode by replacing the trick-play data of said trick-play data region with a 

predetermined data pattern, and for arranging said inner-error-correction-decoded trick-play data in said normal- 
and trick-play data regions and then outer-error-cqrrection-decoding said inner-error-correction-decoded trick-play 
data during a trick mode by replacing the video auxiliary data of said video auxiliary data region with a predetermined 
data pattern; and 

w 

deformatting means (218) for outputting said outer-error-correction-decoded normal-play data with a transport 
packet structure during said normal mode, and for outputting said outer-error-correction-decoded trick-play data 
with the transport packet structure during said trick mode. 

15 [0045] In accordance with preferred embodiments of an aspect of the invention, the following digital video data re- 
cording/reproducing method is provided. An extensible extra header is appended to each transport packet when map- 
ping two transport packets into five sync blocks. The normal-play data reference block is mapped in the normal-play 
data region of the video sector of each track and the trick-play data reference block or trick-parity reference block is 
mapped in the trick-play data region, by using five sync blocks as reference block. That is, normal- and trick-play data 

20 are extracted from the signal transmitted with a transport packet structure. The extracted normal-play data is mapped 
into five sync blocks for every two transport packets and is outer-error-correction-encoded exclusive of the trick-play 
data. The extracted trick-play data is then arranged in a video data region having the SD-ECC structure and is outer- 
error-correction-encoded exclusive of the video auxiliary data and then mapped into a five-sync-block unit. The outer- 
error-correction-encoded normal- and trick-play data are rearranged in a normal-pfay data region and a trick-play data 

25 region corresponding to the video data region having the SD-ECC structure and then inner-error-correction-encoded. 
[0046] During reproducing, the inner-error-correction -encoded normal- and trick-play data are inner-error-correction- 
decoded, the normal-play data is outer-error-correction-decoded exclusive of the trick-play data during a normal mode 
and the inner-error-correction decoded trick-play data is outer-error-correction-decoded exclusive of the video auxiliary 
data during a trick mode, after being arranged in the video data region. 

30 [0047] For a better understanding of the invention, and to show how embodiments of the same may be carried into 
effect, reference will now be made, by way of example, to the accompanying diagrammatic drawings, in which: 

Figure 1 is a diagram for illustrating an MPEG-2 transport packet structure; 

35 Figure 2 is a diagram for illustrating a signal format of a video sector supplied on the digital video tape having an 

SD-VCR recording format for recording; 

Figures 3 and 4 are diagrams for illustrating the arrangement of the trick-play data of a video sector supplied on 
digital video tape having an SD-VCR format for recording; 

40 

Figure 5 is a diagram for illustrating two-to-five mapping, in which two transport packets are mapped into five sync 
blocks; 

Figure 6 is a diagram for illustrating a signal format of a video sector supplied on digital video tape having an 
45 SD-VCR recording format for recording according to an embodiment of the present invention; 

Figure 7 is a block diagram of a digital video data recorder according to a preferred embodiment of the present 
invention; 

so Figures 8A and 8B are diagrams for illustrating a two-to-five mapping performed by the first and second formatting 

portions shown in Figure 7; 

Figure 9 is a diagram for illustrating the outer error-correction encoding performed by the first outer error-correction 
encoder shown in Figure 7; 

55 

Figure 10 is a diagram for illustrating the outer error- correction encoding performed by the second outer error- 
correction encoder shown in Figure 7; 
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Figure 11 is a diagram showing the result of assembling performed by the assembler shown in Figure 7; 

Figure 1 2 is a diagram for illustrating the track structure of the digital vide o tape having SD-VCR recording format 
according to embodiments of the present invention; and 

Figure 13 is a block diagram of a digital video data reproducer according to a preferred embodiment of the present 
invention. 

[0048] The ECC structure shown in Figure 6 is a modified example obtained by combining the ECC structure shown 
10 in Figures 3 and 4. In Figure 6, in the video data region of the 21 st to 1 56 th sync blocks, the trick-play data of five-times 
speed are recorded on a total of fifteen sync blocks within the 101 st to 115 th sync blocks, and the trick-play data of 
fifteen-times speed are separately recorded on 41 st to 45 th , 66 th to 70 th and 1 36 th to 1 40 th sync blocks, and the normal- 
play data are recorded on the remaining region. The arrangement of the trick-play data is the result of an experiment 
and can be changed according to the multiple speed. 
15 [0049] The present invention can be applied to the ECC structure in which the normal- and trick-play data regions 
are composed of the sync blocks of multiples of five as well as the ECC structure shown in Figures 3 and 4. Also, the 
present invention can be applied to both ATV-VCFt and DVB-VCR. 

[0050] Also, the picture quality is best during the normal-play mode. As 1 5x trick-play speed is faster than 5x trick- 
play speed, increased flicker rate on a timing domain during 15x trick-play can result in less eye fatigue. Thus, the 
20 picture quality during 15x trick-play mode is better than that of 5x trick-play mode. 

[0051 ] Figure 7 is a block diagram of a digital video data recorder according to a preferred embodiment of the present 
invention. ' 

[0052] In Figure 7, the signal input to a first formatting portion 1 02 and a first extractor 1 06 is an ATV or DVB signal 
transmitted with the MPEG-2 transport packet structure. 
25 [0053] First formatting portion 102 separates 1-byte sync data from the MPEG-2 video data of a 188-byte packet, 
combines two 187-byte packets as shown in Figure 8A, and forms five sync blocks as shown in Figure 8B. Here, the 
separation of 1-byte sync is for obtaining a more efficient data region which may be changed into unnecessary data 
as the sync data for a packet for the recording process since an assembler 114 appends sync and ID data to each 
sync block. 

30 [0054] As shown in Figure 8B, five 77-byte sync blocks are composed of head information appended to each transport 
packet and two 1 87-byte transport packets. 

[0055] Here, head information consists of a 3-byte time stamp and 20-bit extra header. In the 20-bit extra header, 
there are two bits for representing data type, six bits for representing trick mode, two bits for representing program ID 
and two bits for representing transmission bit rate. The remaining eight bits are reserved. 

35 [0056] Here, the time stamp is information representing a point of decoding time during the decoding process and 
two bits for representing data type represents whether the data is a normal-play data, trick-play data (five-times speed 
data, fifteen-times speed data, etc) or dummy data. Also, six bits for the trick mode consists of 1-bit toggle flag repre- 
senting a corresponding packet of two packets and 5-bit flag representing ID of the trick-play data reference block or 
trick-parity reference block. Two bits for transmission bit rate indicate one of 25Mbps, 12.5Mbps and 6.25Mbps. Here, 

40 if the transmission bit rate of 25Mbps is selected, only one program having distinct picture quality is recorded on the 
tape. However, if the transmission bit rate of 6.25Mbps is selected, four programs whose picture quality is inferior to 
that of 25Mbps transmission bit rate can be recorded. Thus, two bits for representing program ID indicate a corre- 
sponding program among a plurality of programs (four maximum) determined according to the transmission bit rate. 
As described above, since the DVB-VCR, in which the transmission can be performed with various transmission bit 

45 rates according to picture quality, requires an extra bit for selecting the transmission bit rate and program, a 1-byte 
extra header for each sync block as shown in Figure 5 is not enough. Thus, first and second formatting portions 102 
and 1 1 2 of the present invention appends a 20-bit extra header to each packet during the two-to-five mapping process 
as shown in Figures 8A and 8B. 

[0057] A first outer error-correction encoder 1 04 outer-error-correction-encodes the normal-play data supplied from 
so first formatting portion 102 in a reference block unit including five sync blocks. That is, in order to follow the data sync 
structure of the SD-VCR video sector, in the SD-ECC structure as shown in Figure 9, the normal-play data transmitted 
from first formatting portion 102 in a reference block unit are written on the normal-play data region, and the video 
auxiliary data provided from a servo system controller (not shown) are written on first and second video auxiliary data 
regions. Also, in the trick-play data regions of the five-times speed and fifteen-times speed, the data of arithmetic zeros 
55 or a predetermined pattern are written and 11 -sync block outer parity is appended in the column direction. 

[0058] Here, since the bytes of a predetermined pattern data are composed of eight bits, the data can be set as a 
binary value ranging from 0000 0000 (zero) to 1111 1111 in 8-dimensional bit space, but it is preferable that the data 
pattern is set as a pattern of all arithmetic zeroes for simplifying the circuitry. 
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[0059] A first extractor 1 06 extracts the intra-frame data from the transmitted MPEG-2 video data <intra-, predicted- 
and bi-directional-frames). 

[0060] That is, first extractor 106 extracts the transmitted MPEG-2 video lata stream with reference to the packet 
ID (PID) of a packet header and extracts the intra-frame data by 3-bit code which presents a picture coding type, i.e., 
5 an intra (I), predicted (P) or bi-directional (B) picture, and which locates the next ten bits after the picture start code 
(PSC). 

[0061] A second extractor 1 08 extracts predetermined number of coefficients, that is, a DC coefficient and AC coef- 
ficients having only low frequency components, from the extracted intra-frame data of each DCT block without omission 
of any DCT block, and outputs 5x trick-play data and 15x trick-play data which have different number of coefficients. 
10 Here, the number of DCT coefficients of 1 5x trick-play data is less than that of 5x trick-play data. 

[0062] A second outer error-correction encoder 1 1 0 arranges the trick-play data provided from second extractor 1 08 
in the video data region of SD-ECC structure and then appends 11 -sync block outer parity. That is, second outer error- 
correction encoder 1 1 0 appends independently outer parity with respect to 5x trick-play data and 1 5x trick-play data. 
[0063] The reason why the ECC structure of the trick-play data coincides with the SD-ECC structure is for error- 
's correction-decoding the normal- and trick-play data using one ECC circuit without any additional hardware for the trick- 
play data having the ECC structure. 

[0064] Thus, as shown in Figure 1 0, the trick-play data provided from second extractor 1 08 is recorded on the video 
data regions including the 21 st to 1 55 th sync blocks, and all arithmetic zeroes or predetermined pattern data is recorded 
on the first and second video auxiliary data regions. Then, 11 -sync block outer parity is appended to the data of the 
20 first and second video auxiliary data regions replaced with all arithmetic zeroes or predetermined pattern data and to 
the trick-play data (135 sync blocks). Also, second outer error-correction ehcoder 110 needs a pair of buffers having 
the size of a track, as shown in Figure 1 0, so as to append independently the outer parity with respect to 5x trick-play 
data and 15x trick-play data. Here, the buffer is composed.of a RAM. 

[0065] In order to map the trick parity and trick-play data into five sync blocks, second formatting portion 1 1 2 formats 
25 the trick-play data of 1 35 sync blocks (three sync blocks of first and second video auxiliary data regions are excluded), 
which are provided from second outer error-correction encoder 110 into 27 trick-play data reference blocks each of 
which includes five sync blocks, and formats 1 1 -sync block trick outer parity into three trick-parity reference blocks, 
and then performs the formatting by receiving the time stamp and extra header as shown in Figure 8B. Here, in one 
of three trick-parity reference blocks, there is the trick-outer parity of only one sync block, and the remaining four sync 
30 blocks are reserved while being filled with the dummy data of arithmetic zeroes. In the remaining two trick-parity ref- 
erence blocks, there is the trick-outer parity of ten sync blocks. 

[0066] Also, each reference block ID of 27 trick-play data reference blocks is set in a range from 00000 (zero) to 
11010 and each reference block ID of three trick-parity reference blocks is set in a range from 11011 to 11101. 
[0067] In addition, the time stamp for the trick-play data, which is appended independent of trick-play speed when 
35 two-to-five mapping, is different from that for the normal-play data regardless of the speed. The time stamp for the 
trick-play data includes a program clock reference (PCR) which is set to "0" every intra picture and a presentation time 
stamp (PTS) which is set to the constant value every intra picture. However, the time stamp for the trick-play data does 
not include a decoder time stamp (DTS). 

[0068] Additionally, the time stamp for the normal trick-play data includes the PCR, PTS and DTS each of which are 
40 reset to "O" every intra picture and are varied the value till next intra picture. For a better general picture of what is 
happening here, there are provided the following tables. 



45 



so 



NORMAL PLAY 


Time 


0 


1/30 


2/30 


3/30 


4/30 


5/30 


6/30 




Display sequence 


I 


B 


B 


P 


B 


B 


P 




Decoding sequence 


I 


P 


B 


B 


P 


B 


B 




PCR 


0 


100 


200 


300 


400 


500 


600 
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(continued) 
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NORMAL PLAY 








Time 
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1/30 


2/30 


3/30 


4/30 


5/30 


6/30 




PTS 
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300 


100 


200 


600 


400 


500 




DTS 
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100 


200 


300 


400 


500 


600 
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TRICK-PLAY 


Time 


0 


15/30 


30/30 


45/30 


display sequence 


I 


I 


I 


I 


decoding sequence 


I 


I 


I 


I 


PCR 


0 


0 


0 


0 


PTS 


100 


100 


100 


100 



25 

[0069] Also, second formatting portion 1 1 2 includes at least of one pair of buffers having a minimum size of five sync 
blocks with respect to 5x trick-play and 15x trick-play data respectively, so as to format 5x and 15X trick-play data 
independently. Here again, the buffer is composed of a RAM alternately written and read. 

[0070] Here, the normal-play data is made of all pictures within one GOP, while on the other hand, the trick-play data 
30 is made up of only intra picture data within the GOP, using a predetermined number of DCT coefficients. As result, the 
loading of data can be completed within the time period for second outer error-correction encoder 110 to supply its 
outer parity calculation of trick-play data, so that writing and reading of the buffer in second formatting portion 1 1 2 can 
be performed at non-overlapping times. 

[0071] In assembler 1 1 4, the outer-error-correction-encoded normal-play data supplied from first outer error-correc- 
35 tion encoder 1 04 are arranged in the normal-play data region having SD-ECC structure, the trick-play data reference 
block or trick-parity reference block supplied from second formatting portion 1 1 2 is arranged in the trick-play data region 
having SD-ECC structure, and then 2-byte sync data and 3-byte ID data are appended thereto. Here, the 2-byte sync 
data and 3-byte ID data may be appended before outer error-correction-encoding or after inner error-correctton-en- 
coding. 

40 [0072] The assembler 114 needs a buffer having the size of a track of SD-ECC structure, so as to assemble the 
normal and the trick-play data as shown in Figure 11 , and address counters which count for the normal-play mode and 
the trick-play mode, respectively. 

[0073] An inner error-correction encoder 116 appends 8-byte inner parity to each of 149 sync blocks as shown in 
Figure 6 by receiving the data assembled with SD-ECC structure as shown in Figure 11 . 

45 [0074] As known, a modulator 118 performs 24-to-25 modulation and may interleave the error-correction encoded 
data to correct the error, and particularly, to convert the burst error to randomly occurring isolated errors. 
[0075] During 24-to-25 modulation, the inner-error-correction encoded 24-bit digital data in inner error-correction 
encoder 1 1 6 are converted into the two-channel 25-bit digital data by affixing a "0" or a "V to the prefix of 24-bit digital 
data. The two-channel 25-bit digital data is then interleave-NRZI-modulated. Thereafter, one of two-channel 25-bit data 

50 affixed with a "0" or a "1 u , which has an intended frequency spectrum, is selected and the selected one is recorded on 
the video sector of the digital video tape. 

[0076] Figure 12 is a diagram for illustrating the track structure of the digital video tape having SD-VCR recording 
format according to the present invention. 

[0077] In Figure 12, the horizontal direction represents the tape travelling direction and the vertical direction repre- 
ss sents the head travelling direction. The serial numbers of sync blocks are assigned along the head travelling direction. 
That is, No. 1 is assigned to the sync block from which the head travelling is started and the sync block numbers serially 
increase along the head travelling direction. Each track is classified in a sequence of head scanning; that is, an inserted 
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and track information (ITI) sector on which track information is recorded, an audio sector, a video sector and a subcode 
sector. 

[0078] Also, the track having a negative azimuth angle has an f 0 frequercy characteristic and the track having a 
positive azimuth angle has alternating fj and f 2 frequency characteristics. Here, f 0 , f 1 and f 2 are frequencies set for 
5 frequency tracking. 

[0079] According to the recording method using the format shown in Figure 12, the trick-play data are separately 
recorded on a first track pair consisting of a predetermined first track and a second track which is adjacent to the first 
track toward the tape proceeding direction. The trick-play data recorded on the first track pair are repeatedly recorded 
on the tracks adjacent to the first track pair toward the tape proceeding direction as the same pattern. Here, the number 

10 of track pairs on which the trick-play data are repeatedly recorded corresponds to the multiple of trick-play speed. Thus, 
since the number of track pairs on which the trick-play data are repeatedly recorded should be an integer, the multiple 
speed number is limited as an integer. Also, since the trick-play data are separately recorded on successive track pairs, 
the speed multiple should be an odd integer for adjusting head phase during the trick reproducing process. 
[0080] As an example, the five-times speed trick-play data region located at the center of each track is experimentally 

is arranged in a region which is commonly scanned by the opposing heads and the pair of heads which are adjacent to 
each other when the head travels at the multiple speed corresponding to five-times speed trick-play data. Thus, a pair 
of tracks on which five-times speed trick-play data (or trick-parity) different for each track, are recorded is repeated 
five times so that the trick-play data is recorded on a total of ten tracks. Also, a pair of tracks on which fifteen-times 
speed trick-play data, different for each track, are recorded is repeated fifteen times so that the trick-play data are 

20 separately recorded on a total of thirty tracks. , 

[0081] In the recording format shown in Figure 12, obtained by combining the formats shown in Figures 3 and 4, a 
plurality of trick-play data regions corresponding to the scanning positions according to the multiple speeds are in each 
track, and a track pair consisting of two adjacent tracks on which the trick-play data (different from each other) are 
recorded is repeated as track number corresponding to each multiple speed. As a result, a precise servo control is not 

25 necessary so that the additional hardware requirement is decreased. 

[0082] The recording format shown in Figure 1 2 as a preferred embodiment may be variously modified. 

[0083] Figure 1 3 is a block diagram of a digital video data reproducer according to a preferred embodiment of the 

present invention. 

[0084] In Figure 1 3, a demodulator 202 demodulates 24-to-25-modulated data. Also, an inverse ECC block arranger 
30 for arranging the modulated data as the ECC structure after deinterleaving thereof (assuming the modulated data is 
the interleaved data) may be constructed. 

[0085] An inner error-correction decoder 204 inter-error-correction-decodes the modulated normal- and trick-play 
data. Maximum four bytes with respect to one sync block of 85 bytes are error-corrected in a row unit, and an error 
flag is appended to each uncorrected sync block. In the case of two-dimensional RS code, the bytes corresponding to 
35 half the inner parity can be inner-error-corrected, and the bytes corresponding to the byte number of outer parity can 
be outer-error-corrected, due to the error flag signal indicating error position. 

[0086] A disassembler 206 separates 2-byte sync-code and 3-byte ID code from the inner-error-cqrrection-decoded 
normal- and trick-play data, and separates the normal- and trick-play data according to the normal or trick mode. 
[0087] A first outer error-correction decoder 208 outer-error-correction-decodes the normal-play data by replacing 
the data of the trick-play region with all arithmetic zeroes or predetermined pattern data used during the outer error- 
correction-encoding, during the normal mode. 

[0088] A first deformatting portion 21 4 receives the normal-play data supplied from first outer error-correction decoder 
208 in five 77-byte sync block units and separates the time stamp and the extra header, to thereby construct two 
187-byte transport packets. Also, 1-byte packet sync data is appended to each packet so that a 188-byte transport 

45 packet is transmitted to a selector 220. 

[0089] A second outer error-correction decoder 21 0 arranges the trick-play data supplied from disassembler 206 in 
the video data region having SD-ECC structure during the trick mode, and outer-error-correction-decoding the trick- 
play data by replacing the data of the first and second video auxiliary data region, used during the outer error-correction 
encoding, with all arithmetic zeroes or predetermined pattern data. 

so [0090] Also, second outer error-correction decoder 21 0 includes a rearranger for arranging the inner error-correction 
decoded 5x or 15x trick-play data and trick-play parity reference blocks in an SD-ECC structure using the 5-bit flag 
representing the ID of the trick-play data reference block or trick-play parity reference block, according to a 5x or 1 5x 
trick-play mode. 

[0091] If the reference block counted by the address counter during the trick-play mode is the last trick-play parity 
55 reference block, only the first sync block thereof is arranged in the 1 67 th sync block of the SD-ECC structure. 

[0092] The trick-play data is arranged by SD-ECC structure in the rearranger, because the trick-play data can be 
reproduced in duplicate due to repetitious recording according to the trick-play speed. Thus, second outer error-cor- 
rection decoder 210 is composed of a pair of RAMs having the size of a track of SD-ECC structure, and the address 
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counters. 

[0093] Here, since portions of the structure of each first and second outer error-correction decoders 208 and 210 
constituting outer error-correction-encoder 212 is the same as each other, first and second outer error-correction de- 
coders 208 and 21 0 can be shared. For the convenience of description, however, first and second outer error-correction 
decoders 208 and 210 are separately designated. Here, since the structure of first and second outer error-correction 
decoders 208 and 210 is more complicated than that of first and second outer error-correction encoders 104 and 110, 
if first and second outer error-correction decoders 208 and 210 are not shared, the hardware capacity should be sig- 
nificantly increased. 

[0094] A second deformatting portion 21 6 constructs two 1 87-byte transport packets from the outer-error-correction- 
decoded trick-play data of a reference block unit supplied from second outer error-correction decoder 21 0, and appends 
1-byte packet sync data to each packet. As a result, a 188-byte packet is transmitted to selector 220. Here, first and 
second deformatting portions 214 and 216 of a deformatting portion 21 8 can be shared due to the redundant structure 
thereof. 

[0095] Selector 220 selects the outer-error-correction-decoded normal- or trick-play data transmitted from first or 
second deformatting portion 214 or 216 according to the normal or trick mode, and transmits the selected data. 
[0096] As described above, according to embodiments of the present invention, the trick-play data having the 
SD-ECC structure, like the normal-play data, is mapped in the trick-play data region by using five sync blocks as 
reference block, so that one ECC circuit is used regardless of mode, without an additional ECC circuit for the trick-play 
data, to thereby decrease the hardware requirement. 

[0097] Also, according to embodiments of the present invention, the ATV-VCR and DVB- VCR can be made compat- 
ible with each other by appending an extensible extra header to each transport packet when mapping two transport 
packets into five sync blocks. 

Claims 

1 . A method for recording digital video data generated responsive to an ATV or DVB signal which includes independ- 
ently decodable frame data supplied at predetermined intervals and dependently decodable frame data supplied 
between said predetermined intervals, wherein said digital video data are classified into normal-play data and trick- 
play data, said method comprising the steps of: 

(a) using independently decodable frame data supplied at predetermined intervals and dependently decodable 
frame data supplied between said predetermined intervals, which are transmitted with a transport packet, as 
the normal-play data; 

(b) combining two of said transport packets and appending to each of said two transport packets header 
information including information representing a point of decoding time and information representing data type, 
trick mode, program ID and transmission bit rate, to form a reference block consisting of a predetermined 
number of sync blocks. 

(c) extracting the trick-play data from independently decodable frame data supplied at predetermined intervals; 

(d) formatting the normal-play data into the aforesaid reference block; 

(e) arranging the normal-play data reference blocks formed in said step (d) in a predetermined data structure 
having a normal-play data region, a trick-play data region and a video auxiliary data region, and appending 
an outer parity thereto, independently with respect to the trick-play data of said trick-play data region; 

(f) arranging said extracted trick-play data in said normal- and trick-play data regions, and appending a trick- 
outer parity thereto, independently with respect to the video auxiliary data of said video auxiliary data region; 

(g) formatting said outer-error-correction-encoded trick-play data and trick-outer parity into said reference 
block; 

(h) arranging said outer-error-correction-encoded normal- play data and the trick-play data reference block 
and trick-parity reference block formed in said step (g) in said normal- and trick-play data regions, and ap- 
pending an inner parity thereto; and 
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(i) recording said inner-error-correction-encoded normal- and trick-play data on a predetermined position of 
each track on said tape in a reference block unit. 

A method for recording digital video data as claimed in claim 1 , wherein one reference block in said steps (d) and 
(g) consists of five sync blocks. 

A method for recording digital video data as claimed in claim 1 or claim 2, wherein said information representing 
trick mode includes a toggle bit representing a corresponding transport packet of two transport packets and bits 
representing said trick-play data reference block ID and said trick-parity reference block ID. 

A method for recording digital video data as claimed in any of the preceding claims, wherein said trick-outer parity 
appended in said step (f) is constructed in a reference block unit, and a predetermined data pattern is formed with 
respect to an empty sync block if the five sync blocks of each reference block are not completely filled with trick- 
parity. 

A method for recording digital video data as claimed in any of the preceding claims, wherein said normal-play data 
is outer-error-correction-encoded by replacing the trick-play data of said trick-play data region with a predetermined 
data pattern in said step (d), and the trick-play data is outer-error-correction-encoded by replacing the video aux- 
iliary data of said video auxiliary data region with a predetermined data pattern in said step (f). 

A method for recording digital video data as claimed in claim 5, wherein said predetermined data pattern comprises 
a respective determined number of each byte in the pattern. 

A method for recording digital video data as claimed in claim 6, wherein the respective predetermined number of 
each byte in the pattern is the same. 

A method for recording digital video data as claimed in claim 7, wherein the respective predetermined number for 
each byte in the pattern is arithmetic zero. 

A method for reproducing digital video data, wherein said digital video data is descriptive of an ATV or DVB signal 
that includes independently decodable frame data supplied at predetermined intervals and dependently decodable 
frame data supplied between said predetermined intervals which are transmitted with a transport packet, two of 
said transport packets are combined and have appended to each of said two transport packets header information 
including information representing a point of decoding time and information representing data type, trick mode, 
program ID and transmission bit rate, to form a reference block consisting of a predetermined number of sync 
blocks, said trick-play data is extracted from said independently decodable frame data supplied at predetermined 
intervals, said normal-play data is formatted in said reference block, arranged in normal-play data region of a 
predetermined data structure having regions for normal-play, trick-play and video auxiliary data and outer-error- 
correction-encoded exclusive of the trick-play data, said trick-play data is arranged in said normal- and trick-play 
data regions having said data structure, outer-error-correction-encoded exclusive of the video auxiliary data and 
then forms said reference block, and said outer-error-correction-encoded normal- and trick-play data are inner- 
error-correction-encoded and recorded on a predetermined position of the tape in said reference block unit, the 
method comprising the steps of: 

(a 1 ) reproducing said inner-error-correction-encoded normal- and trick-play data recorded on said tape in said 
reference block unit; 

(b 1 ) forming said reproduced normal- and trick-play data having said data structure and inner-error-correction- 
decoding said formed normal- and trick-play data; 

(c 1 ) outer-error-correction-decoding said inner-error-correction-decoded normal-play data during normal mode 
by replacing the trick-play data of said trick-play data region with a predetermined data pattern; 

(d 1 ) outputting said outer-error-correction-decoded normal-play data with a transport packet structure during 
said normal mode; 

(e 1 ) arranging said inner-error-correction-decoded trick-play data in said normal- and trick-play data regions 
and outer-error-correction-decoding said inner-error-correction-decoded trick-play data during a trick mode 
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by replacing the video auxiliary data of said video auxiliary data region with a predetermined data pattern; and 

(f) outputting said outer-error-correction-decoded trick-play data wth the transport packet structure during 
said trick mode. 

5 

10. A method for reproducing digital video data as claimed in claim 9, wherein said predetermined data pattern com- 
prises a respective determined number of each byte in the pattern. 

11. A method for reproducing digital video data as claimed in claim 10, wherein the respective predetermined number 
10 of each byte in the pattern is the same. 

12. A method for reproducing digital video data as claimed in claim 11 , wherein the respective predetermined number 
for each byte in the pattern is arithmetic zero. 

is 13. A method for recording/reproducing digital video data that is generated responsive to an ATV or DVB signal in- 
cluding independently decodable frame data supplied at predetermined intervals and dependently decodable frame 
data supplied at between said predetermined intervals, said method comprising the steps of: 

(a n ) using independently decodable frame data supplied at predetermined intervals and dependently decoda- 
20 ble frame data supplied between said predetermined intervals, which are transmitted with a transport packet, 

as normal-play data; j 

(b") combining two of said transport packets and appending to each of said two transport packets header 
information including information representing a point of decoding time and information representing data type, 
25 trick mode, program ID and transmission bit rate, to form a reference block consisting of a predetermined 

number of sync blocks. 

(c u ) extracting a trick-play data from independently decodable frame data supplied at predetermined intervals; 

30 (d B ) formatting said normal-play data into the aforesaid reference block; 

(e B ) arranging said normal-play data reference blocks formed in said step (d") in a predetermined data structure 
having normal-play data region, trick-play data region and video auxiliary data region, replacing the trick-play 
data of said trick-play data region with a predetermined data pattern, and appending an outer parity thereto, 
35 thereby performing outer error-correction encoding; 

(f) arranging said extracted trick-play data in said normal- and trick-play data regions, replacing the video 
auxiliary data of said video auxiliary data region with a predetermined data pattern, and appending a trick- 
outer parity thereto, thereby performing outer error-correction-encoding; 

40 

(g u ) formatting said outer-error-correction-encoded trick-play data and trick-outer parity into said reference 
block unit; 

(h") arranging said outer-error-correction-encoded normal play data and said formed trick-play data reference 
45 block and trick-parity reference block in said normal- and trick-play data regions, and appending an inner parity 

thereto, thereby performing inner error-correction-encoding; 

(i") recording said inner-error-correction-encoded normal- and trick-play data on a predetermined position of 
each track on said tape in a reference block unit; 

50 

(j") reproducing said inner-error-correction-encoded normal- and trick-play data recorded on said tape in said 
reference block unit; 

(k") forming said reproduced normal- and trick-play data having said data structure and inner-error-correction- 
55 decoding said formed normal- and trick-play data; 

(l B ) outer-error-correction-decoding said inner-error-correction-decoded normal-play data during normal mode 
by replacing the trick-play data of said trick-play data region with a predetermined data pattern; 
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(m u ) outputting said outer-error-correction-decoded normal-play data with a transport packet structure during 
said normal mode; 

(n") arranging said inner-error-correction-decoded trick-play data in said normal- and trick-play data regions 
and outer-error-correction-decoding said inner-error-correction-decoded trick-play data during a trick mode 
by replacing the video auxiliary data of said video auxiliary data region with a predetermined data pattern; and 

(o n ) outputting said outer-error-correction-decoded trick-play data with the transport packet structure during 
said trick mode. 

14. A method for recording/reproducing digital video data as claimed in claim 13, wherein one reference block in said 
steps (d*) and (g°) consists of five sync blocks. 

15. A method for recording/reproducing digital video data as claimed in claim 13 or 14, wherein the respective prede- 
termined number for each byte in the pattern is arithmetic zero. 



20 
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16. An apparatus for recording digital video data that is generated responsive to an ATV or DVB signal including 
independently decodable frame data supplied at predetermined intervals and dependently decodable frame data 
supplied between said predetermined intervals, wherein said digital video data are classified into normal-play data 
and trick-play data, said apparatus comprising: , 

I 

first formatting means (102) for combining two of said transport packets and appending to each of said two 
transport packets header information including information representing a point of decoding time and infor- 
mation representing data type, trick mode, program ID and transmission bit rate, to form a reference block 
consisting of a predetermined number of sync blocks and formatting said normal-play data into said reference 
block; 
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first outer error-correction encoding means (104) for arranging the normal-play data reference blocks formed 
in said first formatting means (1 02) in a predetermined data structure having a normal-play data region, a trick- 
play data region and a video auxiliary data region, and appending an outer parity thereto, independently with 
respect to the trick-play data of said trick-play data region; 

extracting means (106, 108) for extracting the trick-play data from independently decodable frame data sup- 
plied in a predetermined interval; 

second outer error-correction encoding means (1 1 0) for arranging said extracted trick-play data in said normal- 
and trick-play data regions, and appending a trick-outer parity thereto, independently with respect to the video 
auxiliary data of said video auxiliary data region; 

second formatting means (112) for forming said outer-error-correction-encoded trick-play data and trick-outer 
parity into said reference block unit; 

inner error-correction encoding means (116) for arranging said outer-error-correction-encoded normal-play 
data and the trick-play data reference block and trick-parity reference block formed in said second formatting 
means in said normal- and trick-play data regions, and appending an inner parity thereto; and 

recording means (118) for recording said inner-error-correction-encoded normal- and trick-play data on a pre- 
determined position of each track on said tape in a reference block unit. 

17. An apparatus for reproducing digital video data, wherein said digital video data is descriptive of an ATV or DVB 
signal that includes independently decodable frame data supplied at predetermined intervals and dependently 
decodable frame data supplied between said predetermined intervals, said normal-play data corresponds to said 
independently decodable frame data supplied at predetermined intervals and said dependently decodable frame 
data supplied between said predetermined intervals, which are transmitted with a transport packet, two of said 
transport packets are combined and have appended to each of said two transport packets header information 
including information representing a point of decoding time and information representing data type, trick mode, 
program ID and transmission bit rate, to form a reference block consisting of a predetermined number of sync 
blocks, said trick-play data is a type as extracted from said independently decodable frame data supplied in pre- 
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determined intervals, said normal-play data is formatted in said reference block, arranged in the normal-play data 
region of a predetermined data structure having regions for normal-play, trick-play and video auxiliary data and 
outer-error-correction-encoded exclusive of the trick-play data, said trick-play data is arranged in said normal- and 
trick-play data regions having said data structure, outer-error-correction-encoded exclusive of the video auxiliary 
data and then forms said reference block, and said outer-error-correction encoded normal- and trick-play data are 
inner-error-correction-encoded and recorded on a predetermined position of the tape in said reference block, said 
apparatus comprising: 

reproducing means (202) for reproducing said inner-error-correction-encoded normal- and trick-play data re- 
corded on said tape in said reference block unit; 

inner error-correction decoding means (204) for forming said reproduced normal- and trick-play data and inner- 
error-correction-decoding said formed normal- and trick-play data; 

outer error-correction decoding means (212) for outer-error-correction-decoding said inner-error-correction- 
decoded normal-play data during normal mode by replacing the trick-play data of said trick-play data region 
with a predetermined data pattern, and for arranging said inner-error-correction-decoded trick-play data in 
said normal-and trick-play data regions and then outer-error-correction-decoding said inner-error-correction- 
decoded trick-play data during a trick mode by replacing the video auxiliary data of said video auxiliary data 
region with a predetermined data pattern; and 

deformatting means (218) for outputting said outer-error-correction-decoded normal-play data with a transport 
packet structure during said normal mode, and for outputting said outer-error-correction-decoded trick-play 
data with the transport packet structure during said trick mode. 

18. An apparatus for recording/reproducing digital video data that is generated responsive to an ATV or DVB signal 
including independently decodable frame data supplied at predetermined intervals and dependently decodable 
frame data supplied between said predetermined intervals, wherein said signal is classified into normal-play data 
and trick-play data, said apparatus comprising. 

first formatting means (102) for combining two of said transport packets and appending to each of said two 
transport packets header information including information representing a point of decoding time and infor- 
mation representing data type, trick mode, program ID and transmission bit rate, to form a reference block 
consisting of a predetermined number of sync blocks and formatting said normal-play data into said reference 
block; 

first outer error-correction encoding means (104) for arranging the normal-play data reference blocks formed 
in said first formatting means (1 02) in a predetermined data structure having a normal-play data region, a trick- 
play data region and a video auxiliary data region and appending an outer parity thereto, independently with 
respect to the trick-play data of said trick-play data region; 

extracting means (106, 1 08) for extracting the trick-play data from independently decodable frame data sup- 
plied at predetermined intervals; 

second outer error-correction encoding means (1 1 0) for arranging said extracted trick-play data in said normal- 
and trick-play data regions having said data structure and appending a trick-outer parity thereto, independently 
with respect to the video auxiliary data of said video auxiliary data region; 

second formatting means (112) for formatting said outer-error-correction-encoded trick-play data and trick- 
outer parity into said reference block unit; 

inner error-correction encoding means (116) for arranging said outer-error-correction-encoded normal-play 
data and the trick-play data reference block and trick-parity reference block formed in said second formatting 
means in said normal- and trick-play data regions, and appending an inner parity thereto; 

recording means ( 1 1 8) for recording said inner-error-correction-encoded normal- and trick-play data on a pre- 
determined position of each track on said tape in a reference block unit; 
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reproducing means (202) for reproducing said inner-error-correction-encoded normal- and trick-play data re- 
corded on said tape in said reference block unit; 

inner error-correction decoding means (204) for forming said reproduced normal- and trick-play data having 
said data structure and inner-error-correction-decoding said formed normal- and trick-play data; 

outer error-correction decoding means (212) for outer-error-correction-decoding said inner-error-correction- 
decoded normal-play data during normal mode by replacing the trick-play data of said trick-play data region 
with a predetermined data pattern, and for arranging said inner-error-correction-decoded trick-play data in 
said normal-and trick-play data regions and then outer-error-correction-decoding said inner-error-correction- 
decoded trick-play data during a trick mode by replacing the video auxiliary data of said video auxiliary data 
region with a predetermined data pattern; and 

deformatting means (21 8) for outputting said outer-error-correction-decoded normal-play data with a transport 
packet structure during said normal mode, and for outputting said outer-error-correction-decoded trick-play 
data with the transport packet structure during said trick mode. 



Patentanspruche 

1 . Methode zum Aufnehmen digitaler Videodaten, die generiert werden durch Reaktion auf ein ATV- oder DVB-Signal, 
welches unabhangig dekodierbare Rahmendaten einschlieBt, die in vorher festgelegten Intervallen geliefert wer- 
den und abhangig dekodierbare Rahmendaten, die zwischen besagten vorher festgelegten Intervallen geliefert 
werden, bei der besagte digitale Videodaten in Normal-Abspieldaten und Spezial-Effekt-Abspieldaten eingeteilt 
werden, wobei besagte Methode folgende Schritte umfasst: 

(a) Verwendung unabhangig dekodierbarer Rahmendaten, die zu vorher festgelegten Intervallen geliefert wer- 
den und abhangig dekodierbarer Rahmendaten, die zwischen besagten vorher festgelegten Intervallen gelie- 
fert werden, welche mit einem Transportpaket ubermittelt werden, als Normal-Abspieldaten; 

(b) Verbinden von zwei der besagten Transportpakete und Hinzufugen von Kopfinformationen, die Informa- 
tionen bezuglich der Dekodierzeit und Informattonen bezuglich Datentyp, Spezial-Effekt-Modus, Programm-ID 
und Ubertragungs-Bit-Rate einschlieBen, zu jedem der beiden besagten Transportpakete, um einen Refe- 
renzblock zu bilden, der aus einer vorher festgelegten Anzahl von Sync-Blocken besteht. 

(c) Extrahieren der Spezial-Effekt-Abspieldaten aus unabhangig dekodierbaren Rahmendaten, die zu vorher 
festgelegten Intervallen geliefert werden; 

(d) Formatieren der Normal-Abspieldaten in oben genannten Referenzblock; 

(e) Anordnen der Normal-Abspieldaten-Referenzblocke, die in besagtem Schritt (d) gebildet wurden in eine 
vorher festgelegte Datenstruktur, die eine Normal-Abspieldaten-Region, eine Spezial-Effekt-Abspieldaten-Re- 
gion und eine Videohilfsdaten-Region hat und Anhangen einer AuBen-Paritat an selbige, unabhangig in Bezug 
auf die Spezial-Effekt-Abspieldaten besagter Spezial-Effekt-Abspieldaten-Region; 

(f) Einteilen besagter extrahierter Spezial-Effekt-Abspieldaten in besagte Normal-und Spezial-Effekt-Abspiel- 
daten-Regionen und Anhangen einer Spezial-Effekt-AuGen-Paritat an selbige, unabhangig in Bezug auf die 
Videohiifsdaten besagter Vldeo-Hilfsdaten-Region; 

(g) Formatieren besagter mit auBerer Fehlerkorrektur kodierter Spezial-Effekt-Abspieldaten und Spezial-Ef- 
fekt-AuBen-Paritat in besagten Referenzblock; 

(h) Einteilen besagter mit auBerer Fehlerkorrektur kodierter Normal-Abspieldaten und des Spezial-Effekt-Ab- 
spieldaten-Referenzblocks sowie des Spezial-Effekt-Paritat-Referenzblocks, die in besagtem Schritt (g) for- 
mattert wurden, in besagte Normal- und Spezial-Effekt-Abspieldaten-Regionen und Anhangen einer Innen- 
Parttat an selbige; und 

(i) Aufnahme besagter mit innerer Fehlerkorrektur kodierter Normal- und Spezial-Effekt-Abspieldaten auf eine 
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vorher festgelegte Stelle von jeder Spur auf besagter Kassette in eine Referenzblockeinheit. 

Methode zum Aufnehmen digitaler Videodaten gemaG Anspruch 1 1 wobe i ein Referenzblock bei besagtem Schritt 
(d) und (g) aus funf Sync-Blocken besteht. 

Methode zum Aufnehmen digitaler Videodaten gemaG Anspruch 1 oder Anspruch 2, wobei besagte Information en, 
die den Spezial-Effekt-Modus darstellen, ein Wechsel-Bit einschlieBen, das ein entsprechendes Transportpaket 
aus zwei Transportpaketen darstellt und Bits, die besagte Spezial-Effekt-Abspieldaten-Referenzblock-ID und be- 
sagte Spezial-Effekt-Paritat-Referenzblock-ID darstellen. 

Methode zum Aufnehmen digitaler Videodaten gemaG alien vorhergehenden Anspruchen, wobei besagte Spezial- 
Effekt-AuGen-Paritat, die in besagtem Schritt (f) angehangt wird, aus einer Referenzblockeinheit gebaut ist, und 
ein vorher festgelegtes Datenraster bezuglich eines leeren Sync-Blocks gebildet wird, falls die funf Sync-Blocke 
des jeweiligen Referenzblocks nicht vollstandig mit Spezial-Effekt-Paritat gefullt sind. 

Methode zum Aufnehmen digitaler Videodaten gemaG alien vorhergenden Anspruchen, wobei besagte Normal- 
Abspieldaten mit auBerer Fehlerkorrektur kodiert werden, indem die Spezial-Effekt-Abspieldaten der besagten 
Spezial-Effekt-Abspieldaten-Region in besagtem Schritt (d) durch ein vorher festgelegtes Datenraster ersetzt wer- 
den, und die Spezial-Effekt-Abspieldaten mit auBerer Fehlerkorrektur kodiert werden, indem die Videohilfsdaten 
der besagten Videohilfsdaten-Region in besagtem Schritt (f) durch ein vorher festgelegtes Datenraster ersetzt 
werden. j 

Methode zum Aufnehmen digitaler Videodaten gemaG Anspruch 5, wobei besagtes vorher festgelegtes Datenra- 
ster eine entsprechend festgelegte Zahl von jedem Byte im Raster umfaBt. 

Methode zum Aufnehmen digitaler Videodaten gemaG Anspruch 6, wobei die entsprechend vorher festgelegte 
Zahl eines jeden Bytes im Raster gleich ist. 

Methode zum Aufnehmen digitaler Videodaten gemaG Anspruch 7, wobei die entsprechende vorher festgelegte 
Zahl fur jedes Byte im Raster arithmetisch Null ist. 

Methode zur Wiedergabe digitaler Videodaten, wobei besagte digitale Videodaten ein ATV- oder DVB-Signal be- 
schreiben, das unabhangig dekodierbare Rahmendaten einschlieGt, die zu vorher festgelegten Intervallen geliefert 
werden und abhangig dekodierbare Rahmendaten, die zwischen besagten vorher festgesetzten Intervallen gelie- 
fert werden, die mit einem Transportpaket ubertragen werden, wobei zwei der besagten Transportpakete verbun- 
den sind und wobei an jedes der zwei Transportpakete Kopf-lnformationen angehangt sind, die Informationen, die 
einen Dekodierzeitpunkt darstellen und Informationen, die Datentyp, Spezial-Effekt-Modus, Programm-ID und 
Obertragungs-Bit-Rate darstellen, einschlieBen, urn einen Referenzblock zu bilden, der aus einer vorher festge- 
legten Anzahl an Sync-Blocken besteht, besagte Spezial-Effekt-Abspieldaten werden aus besagten unabhangig 
dekodierbaren Rahmendaten, die zu vorher festgelegten Intervallen geliefert werden, extrahiert, besagte Normal- 
Abspieldaten werden in besagten Referenzblock formatiert, zu einer Normal-Abspleldaten-Region mit vorher fest- 
gelegter Datenstruktur, die Regionen fur Normai-Abspiel-, Spezial-Effekt-Abspiel- und Videohilfsdaten einschlieGt, 
angeordnet und bis auf die Spezial-Effekt-Abspieldaten mit auGerer Fehlerkorrektur kodiert, besagte Spezial-Ef- 
fekt-Abspieldaten werden in besagte Normal- und Spezial-Effekt-Abspieldaten-Regionen mit besagter Datenstruk- 
tur eingeteilt, bis auf die Videohilfsdaten mit auGere Fehlerkorrektur kodiert und bilden dann besagten Referenz- 
block, und besagte mit auBerer Fehlerkorrektur kodierte Normal-und mit innerer Fehlerkorrektur kodierte Spezial- 
Effekt-Abspieldaten und auf eine vorher festgelegte Stelle der Kassette in besagte Referenzblockeinheit aufge- 
nommen werden, wobei die Methode folgende Schritte umfaGt: 

(a 1 ) Wiedergabe besagter mit innerer Fehlerkorrektur kodierter Normal- und Spezial-Effekt-Abspieldaten, die 
auf besagter Kassette in besagte Referenzblockeinheit aufgenommen wurden; 

(b 1 ) Formatieren besagter wiedergegebener Normal- und Spezial-Effekt-Abspieldaten, die besagte Daten- 
struktur haben und Dekodieren besagter formatierter Normal- und Spezial-Effekt-Abspieldaten mit innerer 
Fehlerkorrektur; 

(c') Dekodieren mit auBerer Fehlerkorrektur besagter mit innerer Fehlerkorrektur dekodierter Normal-Abspiel- 
daten wahrend des Normal-Modus durch Ersetzen der Spezial-Effekt-Abspieldaten von besagter Spezial- 
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Effekt-Abspieldaten-Region durch ein vorher festgelegtes Daten raster; 

(d 1 ) Ausgabe besagter mit auBerer Fehlerkorrektur.dekodierter Normal-Abspieldaten mit einer Transportpa- 
ketstruktur wahrend des Normal-Modus: 

5 

(e*) Einteilen besagter mit innerer Fehlerkorrekturdekodierter Spezial-Effekt-Abspieldaten in besagte Normal- 
und Spezial-Effekt-Abspieldaten-Regionen und Dekodieren mit auBerer Fehlerkorrektur besagter mit innerer 
Fehlerkorrekturdekodierter Spezial-Effekt-Abspieldaten wahrend eines Spezial-Effekt-Modus durch Ersetzen 
der Videohilfsdaten von besagter Videohilfsdaten-Region durch ein vorher festgelegtes Datenraster; und 

w 

(f) Ausgabe besagter mit auBerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten mit der Transport- 
paketstruktur wahrend des besagten Spezial-Effekt-Modus. 

1 0. Methode zur Wiedergabe digitaler Videodaten gemaB Anspruch 9, wobei besagtes vorher festgelegtes Datenraster 
15 eine entsprechend festgelegte Zahl von jedem Byte im Raster enthalt. 

11. Methode zur Wiedergabe digitaler Videodaten gemaB Anspruch 10, wobei die entsprechend vorher festgelegte 
Zahl fur jedes Byte im Raster gleich ist, 

20 12. Methode zur Wiedergabe digitaler Videodaten gemaB Anspruch 11, wobei die entsprechend vorher festgelegte 
Zahl fur jedes Byte im Raster arithmetisch Null ist. 

1 3. Methode zur Auf nahme/ Wiedergabe digitaler Videodaten, die generiert werden durch Reaktion auf ein ATV- oder 
DVB-Signal, das unabhangig dekodierbare Rahmendaten beinhaltet, die zu vorher festgelegten Intervallen gelie- 
25 fert werden und abhangig dekodierbare Rahmendaten, die zwischen besagten vorher festgelegten Intervallen 

geliefert werden, wobei besagte Methode folgende Schritte beinhaltet: 

(a") Verwendung unabhangig dekodierbarer Rahmendaten, die zu vorher festgelegten Intervallen geliefert 
werden und abhangig dekodierbarer Rahmendaten, die zwischen besagten vorher festgelegten Intervallen 
30 geliefert werden und die mittels eines Transportpaketes als Normat-Abspieldaten ubertragen werden; 

(b n ) Verknupfen von zwei der besagten Transportpakete und Anhangen von Kopf-lnformationen an jedes der 
zwei Transportpakete, die Informationen, die einen Dekodierzeitpunkt darstellen und Informationen, die Da- 
tentyp, Spezial-Effekt-Modus, Programm-ID und Ubertragungs-Bit-Rate darstellen, einschlieBen, um einen 
35 Referenzblock zu bilden, der aus einer vorher festgelegten Anzahl von Sync-Blocken besteht. 

(c") Extrahieren von Speziai-Effekt-Abspieldaten aus unabhangig dekodierbaren Rahmendaten, die zu vorher 
festgelegten Intervallen geliefert werden; 

40 (d M ) Formatieren besagter Normal-Abspieldaten in oben genannten Refefenzblock; 

(e") Anordnen besagter Normal-Abspieldaten-Referenzblocke, die in besagtem Schritt (d") in einer vorher 
festgelegten Datenstruktur, die eine Normaldaten-Region, eine Datenregion fur spezielle Effekte und eine 
Videohilfsdaten-Region besitzt, gebildet werden, Ersetzen der Spezial-Effekt-Abspieldaten von besagter Spe- 
45 zial-Effekt-Abspieldaten-Region durch ein vorher festgelegtes Datenraster und anschlieBendes Anhangen ei- 

ner AuBen-Paritat, wodurch ein Kodieren mit auBerer Fehlerkorrektur durchgefuhrt wird; 

(f) Einteilen besagter extrahierter Spezial-Effekt-Abspieldaten in besagte Normal-und Spezial-Effekt-Abspiel- 
daten-Regionen, Ersetzen der Videohilfsdaten besagter Videohilfsdaten-Region durch ein vorher bestimmtes 
so Datenraster und anschlieBendes Anhangen einer Spezial-Effekt-AuBen-Paritat, wodurch ein Kodieren mit au- 

Berer Fehlerkorrektur durchgefuhrt wird. 

(g") Formatieren besagter mit auBerer Fehlerkorrektur kodierter Spezial-Effekt-Abspieldaten und Spezial-Ef- 
fekt-AuBen-Paritat in besagte Referenzblockeinheit; 

55 

(h") Einteilen besagter mit auBerer Fehlerkorrektur kodierter Normat-Abspieldaten und besagten Spezial-Ef- 
fekt-Abspieldaten-Referenzblocks und des Spezial-Effekt-Paritat-Referenzblocks in besagte Normal- und 
Spezial-Effekt-Abspieldaten-Regionen und anschlieBendes Anhangen einer Innen-Paritat, wodurch ein Ko- 
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dieren mit innerer Fehlerkorrektur durchgefuhrt wird; 

(i tt ) Aufnahme besagter mit innerer Fehlerkorrektur kodierter Normal- 
vorher festgelegte Stelle von jeder Spur auf besagter Kassette in 



und Spezial-Effekt-Abspieldaten auf eine 
Referenzblockeinheit; 



ene 

(j n ) Wiedergabe besagter mit innerer Fehlerkorrektur kodierter Normal- und Spezial-Effekt-Abspieldaten, die 
auf besagte Kassette in besagter Referenzblockeinheit aufgenommen wurden; 

(k u ) Formatieren besagter wiedergegebener Normal- und Spezial-Effekt-Abspieldaten, die besagte Daten- 
struktur haben und Dekodieren mit innerer Fehlerkorrektur besagter formatierter Normal- und Spezial-Effekt- 
Abspieldaten; 

(l n ) Dekodieren mit auBerer Fehlerkorrektur besagter mit innerer Fehlerkorrektur dekodierter Normal-Abspiel- 
daten wahrend des Normalmodus durch Ersetzen der Spezial-Effekt-Abspieldaten besagter Spezial-Effekt- 
Abspieldaten-Region durch ein vorher festgelegtes Datenraster; 

(m n ) Ausgabe besagter mit auBerer Fehlerkorrektur dekodierter Normal-Abspieldaten wahrend des besagten 
Normalmodus mit einer Transportpaketstruktur; 

(n") Anordnen besagter mit innerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten in besagten Nor- 
mal- und Spezial-Effekt-Abspieldaten-Regionen und Dekodieren rrtit auBerer Fehlerkorrektur besagter mit in- 
nerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten wahrend eines Spezial-Effekt-modus durch Er- 
setzen der Videohilfsdaten besagter Videohilfsdatenregion durch ein vorher festgelegtes Datenraster; und 

(o M ) Ausgabe besagter mit auBerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten wahrend des be- 
sagten Spezial-Effekt-modus durch die Transportpaketstruktur. 

14. Methode zur Aufnahme/ Wiedergabe digitaler Videodaten gemaB Anspruch 13, wobei ein Referenzblock in be- 
sagten Schritten (d n ) und (g fl ) aus fiinf Sync-Blbcken besteht. 

15. Methode zur Aufnahme/ Wiedergabe digitaler Videodaten gemaB Anspruch 13 Oder 14, wobei die entsprechend 
vorher festgelegte Zahl fur jedes Byte im Raster arithmetisch Null ist. 

16. Gerat zur Aufnahme digitaler Videodaten, die generiert werden durch Ansprechen auf ein ATV- Oder DVB-Signal, 
das unabhangig dekodierbare Rahmendaten einschlieBt, die zu vorher festgetegten Intervatlen geliefert werden 
und abhangig dekodierbare Rahmendaten, die zwischen besagten vorher festgelegten Intervallen geliefert wer- 
den, wobei besagte digitale Videodaten in Normal-Abspieldaten und Spezial-Effekt-Abspieldaten eingeteilt wer- 
den. Besagtes Gerat umfaBt: 

Erste Formatierungsmittel (1 02) zum Zusammenfuhren von zwei der besagten Transportpakete und Anhangen 
von Kopfinformationen, die Informationen uber einen Dekodierzeitpunkt und Informationen uber Datentyp, 
Spezial-Effekt-modus, Programm-Kennung und Ubertragungs-Bit-Rate beinhalten, an jedes der besagten 
zwei Transportpakete, urn einen Referenzblock zu formatieren, der aus einer vorher festgelegten Anzahl an 
Sync-Blocken besteht und zum Formatieren besagter Normal-Abspieldaten in besagten Referenzblock; 

Erste Kodiermedien mit auBerer Fehlerkorrektur (1 04) zum Anordnen der Normal-Abspieldaten-Referenzbldk- 
ke, die in besagten ersten Formatierungsmitteln (102) in einer vorher festgelegten Datenstruktur mit einer 
Normal-Abspieldaten-Region, einer Spezial-Effekt-Abspieldaten-Region und einer Videohilfsdaten-Region 
formatiert wurden und anschlieBendes Anhangen einer AuBen-Paritat, unabhangig in Bezug auf die Spezial- 
Effekt-Abspieldaten besagter Spezial-Effekt-Abspieldaten-Region; 

Extrahiermedien (106, 108) zum Extrahieren der Spezial-Effekt-Abspieldaten aus unabhangig dekodierbaren 
Rahmendaten, die in einem vorher festgelegten Intervall geliefert werden; 

Zweite Kodiermedien mit auBerer Fehlerkorrektur (110) zum Anordnen besagter extrahierter Spezial-Effekt- 
Abspieldaten in besagten Normal- und Speziai-Effekt-Abspieldaten-Regionen und anschlieBendes Anhangen 
einer Spezial-Effekt-AuBen-Paritat, unabhangig in Bezug auf die Videohilfsdaten besagter Videohilfsdaten- 
Region; 
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Zweite Formatierungsmedien (112) zum Formatieren besagter mit auGerer Fehlerkorrektur kodierter Spezial- 
Effekt-Abspieldaten und Spezial-Effekt-AuBen-Paritat in besagte Re ferenzblockeinheit; 

Kodiermedien mit innerer Fehlerkorrektur (116) zum Anordnen besagter mit auBerer Fehlerkorrektur kodierter 
Normal-Abspieldaten, sowie des Spezial-Effekt-Abspieldaten-Referenzblocks und des Spezial-Effekt-Paritat- 
Referenzblocks, die in besagten zweiten Formatierungsmitteln in besagten Normal- und Spezial-Effekt-Ab- 
spieldaten-Regionen formatiert werden und anschlieBendes Anhangen einer inneren Paritat; und 

Aufnahmemittel (118) zur Aufnahme besagter mit innerer Fehlerkorrektur kodierter Normal- und Spezial-Ef- 
fekt-Abspieldaten in eine Referenzblockeinheit auf eine vorher festgelegte Stelle von jeder Spur auf besagter 
Kassette. 

17. Gerat zur Wiedergabe digitaler Videodaten, wobei besagte digitale Videodaten auf ein ATV- oder DVB-Signal 
reagieren, das unabhangig dekodierbare Rahmendaten beinhaltet, die zu vorher festgelegten Intervallen geliefert 
werden und abhangig dekodierbare Rahmendaten, die zwischen besagten vorher festgelegten Intervallen geliefert 
werden, wobei besagte Normal-Abspieldaten den besagten unabhangig dekodierbaren Rahmendaten entspre- 
chen, die zu vorher festgelegten Intervallen geliefert werden und den abhangig dekodierbaren Rahmendaten, die 
zwischen besagten vorher festgelegten Intervallen geliefert werden, die miteinem Transportpaket ubertragen wer- 
den, wobei zwei der besagten Transportpakete zusammengefuhrt werden und an jedes der besagten zwei Trans- 
portpakete Kopfinformationen angehangt werden, die Informationen ubereinen Dekodierzeitpunkt sowie Informa- 
tionen uber Datentyp, Spezial-Effekt-modus, Programm-Kennung und (Jbertragungs-Bit-Rate beinhalten, urn ei- 
nen Referenzblock zu bilden, der aus einer vorher festgelegten Anzahl von Sync-Blocken besteht, wobei besagte 
Spezial-Effekt-Abspieldaten einen Typ darstellen, der dem aus besagten unabhangig dekodierbaren Rahmenda- 
ten, die in vorher festgelegten Intervallen geliefert werden, extrahierten entspricht, wobei besagte Normal-Abspiel- 
daten in besagten Referenzblock formatiert werden, in der Normai-Abspieldaten-Region einer vorher festgelegten 
Datenstruktur, die Regionen fur Normal-Abspiel, Abspielen von Daten fur spezielle Effekte und Videohilfsdaten 
sowie abgesehen von den Spezial-Effekt-Abspieldaten mit auGerer Fehlerkorrektur kodierte Regionen hat, ange- 
ordnet werden, wobei besagte Spezial-Effekt-Abspieldaten in besagten Normal- und Spezial-Effekt-Abspiel-Re- 
gionen mit besagter Datenstruktur, die abgesehen von den Videohilfsdaten mit auGerer Fehlerkorrektur kodiert 
sind, angeordnet sind und dann besagten Referenzblock bilden, wobei besagte mit auGerer Fehlerkorrektur ko- 
dierte Normal- und Spezial-Effekt-Abspieldaten mit innerer Fehlerkorrektur kodiert werden und auf eine vorher 
festgelegte Stelle der Kassette in besagten Referenzblock aufgenommen werden, wobei besagtes Gerat folgendes 
umfaGt: 



Wiedergabemedium (202) zur Wiedergabe besagter mit innerer Fehlerkorrektur kodierter Normal- und Spe- 
zial-Effekt-Abspieldaten, die auf besagter Kassette in besagte Referenzblockeinheit aufgenommen werden; 

Dekodiermedium mit innerer Fehlerkorrektur (204) zum Formatieren besagter wiedergegebener Normal- und 
Spezial-Effekt-Abspieldaten und Dekodieren mit innerer Fehlerkorrektur besagter formatierter Normal- und 
Spezial-Effekt-Abspieldaten; 

Dekodiermedium mit auGerer Fehlerkorrektur (212) zum Dekodieren besagter mit innerer Fehlerkorrektur de- 
kodierter Normal-Abspieldaten mit auGerer Fehlerkorrektur wahrend des Normalmodus durch Ersetzen der 
Spezial-Effekt-Abspieldaten besagter Spezial-Effekt-Abspleldaten-Region durch ein vorher festgelegtes Ra- 
ster und zum Anordnen von besagten mit innerer Fehlerkorrektur dekodierten Spezial-Effekt-Abspieldaten in 
besagten Normal- und Spezial-Effekt-Abspieldaten-Regionen und danach zum Dekodieren mit auGerer Feh- 
lerkorrektur besagter mit innerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten wahrend eines Spe- 
zial-Effekt-Modus durch Ersetzen der Videohilfsdaten von besagter Vidohilfsdaten-Region durch ein vorher 
festgelegtes Datenraster; und 

Deformatierungsmedium (218) zur Ausgabe besagter mit auBerer Fehlerkorrektur dekodierter Normal-Ab- 
spieldaten mit einer Transportpaketstruktur wahrend des besagten Normalmodus und zur Ausgabe besagter 
mit auBerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten mit der Transportpaketstruktur wahrend 
des besagten Spezial-Effekt-Modus. 

1 8. Gerat zur Aufnahme/ Wiedergabe digitaler Videodaten, die durch Reaktion auf ein ATV- oder DVB-Signal generiert 
werden, das unabhangig dekodierbare Rahmendaten enthalt, die zu vorher festgelegten Intervallen geliefert wer- 
den und abhangig dekodierbare Rahmendaten, die zwischen besagten vorher festgelegten Intervallen geliefert 
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werden, wobei sich besagtes Signal aufteilt in Normal-Abspieldaten und Spezial-Eflekt-Abspieldaten, und wobei 
das Gerat folgendes beinhaltet: 

Erste Formatierungsmittel (1 02) zum Zusammenfuhren von zwet der besagten Transportpakete und Anhangen 
von Kopfinformationen, die Informationen uber einen Dekodierzeitpunkt und Informationen uber Datentyp, 
Spezial-Effekt-Modus, Programm-Kennung und Ubertragungs-Bit-Rate beinhalten, an jedes der besagten 
zwei Transportpakete, um einen Referenzblock zu formatieren, der aus einer vorher festgelegten Anzahl an 
Sync-Blocken besteht und Formatieren besagter Normal-Abspieldaten in besagten Referenzblock; 

Erste Kodiermittel mit auBerer Fehlerkorrektur (1 04) zum Anordnen der Normal-Abspieldaten-Referenzblocke, 
die in besagten ersten Formatierungsmitteln (102) in einer vorher festgelegten Datenstruktur mit einer Normal- 
Abspieldaten-Region, einer Spezial-Effekt-Abspieldaten-Region und einer Videohilfsdaten-Region formatiert 
werden und anschlieBendes Anhangen einer AuBen-Paritat, unabhangig in Bezug auf die Spezial-Effekt-Ab- 
spieldaten besagter Spezial-Effekt-Abspieldaten-Region; 

Extrahiermittel (106, 108) zum Extrahieren der Spezial-Effekt-Abspieldaten aus unabhangig dekodierbaren 
Rahmendaten, die in vorher festgelegten Intervallen geliefert werden; 

Zweite Kodiermittel mit auBerer Fehlerkorrektur (110) zum Anordnen besagter extrahierter Spezial-Effekt- 
Abspieldaten in besagten Normal- und Spezlal-Effekt-Abspieldaten-Regionen und anschlieBendes Anhangen 
einer Spezial-Effekt-AuBen-Paritat, unabhangig in Bezug auf die Videohilfsdaten besagter Videohilfsdaten- 
Region; 

Zweite Formatierungsmittel (112) zum Formatieren besagter mit auBerer Fehlerkorrektur kodierter Spezial- 
Effekt-Abspieldaten und Spezial-Effekt-AuBen-Paritat in besagte Referenzblockeinheit; 

Kodiermittel mit nnerer Fehlerkorrektur (116) zum Anordnen besagter mit auBerer Fehlerkorrektur kodierter 
Normal-Abspieldaten, sowie des Speziai-Effekt-Abspieldaten-Referenzblocks und des Spezial-Effekt-Paritat- 
Referenzblocks, die in besagten zweiten Formatierungsmitteln in besagten Normal- und Spezial-Effekt-Ab- 
spieldaten-Regionen formatiert werden und anschlieBendes Anhangen einer inneren Paritat; und 

Aufnahmemittel (118) zur Aufnahme besagter mit innerer Fehlerkorrektur kodierter Normal- und Spezial-Ef- 
fekt-Abspieldaten in eine Referenzblockeinheit auf eine vorher festgelegte Steile von jeder Spur auf besagter 
Kassette. 

Wiedergabemittel (202) zur Wiedergabe besagter mit innerer Fehlerkorrektur kodierter Normal- und Spezial- 
Effekt-Abspieldaten, die auf besagter Kassette in besagte Referenzblockeinheit aufgenommen werden; 

Dekodiermittel mit auBerer Fehlerkorrektur (212) zum Dekodieren mit auBerer Fehlerkorrektur besagter mit 
innerer Fehlerkorrektur dekodierter Normal-Abspieldaten wahrend des Normalmodus durch Ersetzen der Spe- 
zial-Effekt-Abspieldaten von besagter Spezial-Effekt-Abspieldaten-Region durch ein vorher festgelegtes Da- 
tenraster und zum Anordnen besagter mit innerer Fehlerkorrektur Spezial-Effekt-Abspieldaten in besagten 
Normal- und Spezial-Effekt-Abspieldaten-Regionen und anschlieBendes Dekodieren mit auBerer Fehlerkor- 
rektur besagter mit innerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten wahrend eines Spezial- 
Effekt-Modus durch Ersetzen der Videohilfsdaten von besagter Videohilfsdaten-Region durch ein vorher fest- 
gelegtes Datenraster; und 

Deformatierungsmittel (218) zur Ausgabe besagter mit auBerer Fehlerkorrektur dekodierter Normal-Abspiel- 
daten mit einer Transportpaketstruktur wahren des besagten Normalmodus und zur Ausgabe besagter mit 
auBerer Fehlerkorrektur dekodierter Spezial-Effekt-Abspieldaten mit der Transportpaketstruktur wahrend des 
besagten Spezial-Effekt-Modus. 



Revendications 

1 . Procede pour enregistrer des donnees video numeriques generees en reponse a un signal ATV ou DVB qui inclut 
des donnees de trame decodables d'une maniere independante detivrees a des intervalles predetermines et des 
donnees de trame decodables d'une maniere dependante delivrees entre lesdits intervalles predetermines, dans 
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lequet lesdites donnees video numeriques sont classees en donnees a lecture normale et en donnees a lecture 
truquee, (edit procede comportant les etapes consistant a : 

(a) utiliser des donnees de trame decodables d'une maniere independante delivrees a des intervalles prede- 
termines et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits intervalles 
predetermines, qui sont transmises a I'aide d'un paquet de transport, en tant que donnees a lecture normale, 

(b) combiner deux paquets parmi lesdits paquets de transport et annexer a chacun desdits deux paquets de 
transport des informations d'en-tete incluant des informations representant un point d'instant de decodage et 
des informations representant le type de donnees, le mode de trucage, I'identificateur (ID) de programme et 
le debit binaire de transmission, pour former un bloc de reference constitue d'un nombre predetermine de 
blocs de synchronisation, 

(c) extraire les donnees a lecture truquee a partir des donnees de trame decodables d'une maniere indepen- 
dante delivrees a des intervalles predetermines, 

(d) formater les donnees a lecture normale sous la forme du bloc de reference mentionne ci-dessus, 

(e) agencer les blocs de reference des donnees a lecture normale formes a ladite etape (d) dans une structure 
de donnees predeterminee ayant une zone de donnees a lecture normale, une zone de donn6es a lecture 
truquee et une zone de donnees auxiliaires video, et annexer a celles-ci une parite externe, d'une maniere 
independante par rapport aux donnees a lecture truquee de ladite zone de donnees a lecture truquee, 

(f) agencer lesdites donnees a lecture truquee extraites dans lesdites zones de donnees a lecture normale et 
a lecture truquee, et annexer a celles-ci une parite de trucage externe, d'une maniere independante par rapport 
aux donnees auxiliaires video de ladite zone de donnees auxiliaires video, 

(g) formater lesdites donnees a lecture truquee ayant subi un codage de correction d'erreur externe et ladite 
parite de trucage externe sous la forme dudit bloc de reference, 

(h) agencer lesdites donnees a lecture normale ayant subi un codage de correction d'erreur externe et le bloc 
de reference des donnees a lecture truquee et le bloc de reference a parite de trucage forme a ladite etape 
(g) dans lesdites zones de donnees a lecture normale et a lecture truquee, et annexer a celles-ci une parite 
interne, et 

(i) enregistrer lesdites donnees a lecture normale et a lecture truquee ayant subi un codage de correction 
d'erreur interne a une position predeterminee de chaque piste de ladite bande dans une unite de bloc de 
reference. 

Procede pour enregistrer des donnees video numeriques selon la revendication 1 , dans lequel un bloc de reference 
desdites etapes (d) et (g) est constitue de cinq blocs de synchronisation. 

Procede pour enregistrer des donnees video numeriques selon la revendication 1 ou la revendication 2, dans 
lequet lesdites informations representant le mode de trucage incluent un bit a bascule representant un paquet de 
transport correspondant de deux paquets de transport et des bits representant I'identificateur (ID) dudit bloc de 
reference a lecture truquee et I'identificateur (ID) dudit bloc de reference a parite de trucage. 

Procede pour enregistrer des donnees video numeriques selon I'une quelconque des revendications precedentes, 
dans lequel ladite parite de trucage externe annexee a ladite etape (f) est concue dans une unite de bloc de 
reference, et un motif de donnees predetermine est forme par rapport a un bloc de synchronisation vide si les cinq 
blocs de synchronisation de chaque bloc de reference ne sont pas completement remplis de parite de trucage. 

Procede pour enregistrer des donnees video numeriques selon I'une quelconque des revendications precedentes, 
dans lequel lesdites donnees a lecture normale subissent un codage de correction d'erreur externe en remplagant 
les donnees a lecture truquee de ladite zone de donnees a lecture truquee par un motif de donn6es predetermine 
a ladite etape (d), et les donnees a lecture truquee subissent un codage de correction d'erreur externe en rem- 
plagant les donnees auxiliaires video de ladite zone de donnees auxiliaires video par un motif de donnees prede- 
termine a ladite etape (f). 

Procede pour enregistrer des donnees video numeriques selon la revendication 5, dans lequel ledit motif de don- 
nees predetermine comporte un nombre determine respectif de chaque octet du motif. 

Procede pour enregistrer des donnees video numeriques selon la revendication 6, dans lequel le nombre prede- 
termine respectif de chaque octet du motif est identique. 

Procede pour enregistrer des donnees video numeriques selon la revendication 7, dans lequel le nombre prede- 
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termine respectif pour chaque octet du motif est un zero arithmetique. 

9. Procede pour lire des donnees video numeriques, dans lequel lesdites do mee video numeriques sont descriptives 
d'un signal ATV ou DVB qui inclut des donnees de trame decodables d'urfre maniere independante delivrees a des 

5 intervatles predetermines et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits 

intervalles predetermines qui sont transmises a t'aide d'un paquet de transport, deux desdits paquets de transport 
sont combines et a chacun desdits deux paquets de transport sont annexees des informations d'en-tete incluant 
des informations representant un point d'instant de decodage et des informations representant le type de donnees, 
le mode de trucage, I'identificateur de programme et le debit binaire de transmission, pour former un bloc de 

w reference constitue d'un nombre predetermine de blocs de synchronisation, lesdites donnees a lecture truquee 

sont extraites a partir desdites donnees de trame decodables d'une maniere independante delivrees a des inter- 
valles predetermines, lesdites donnees a lecture normale sont formatees sous la forme dudit bloc de reference, 
agencees dans une zone de donnees a lecture normale d'une structure de donnees predeterminee ayant des 
zones destinees a des donnees a lecture normale, des donnees a lecture truquee et des donnees auxiliaires video 

15 et ayant subi un codage de correction d'erreur externe a I'exception des donnees a lecture truquee, lesdites don- 

nees a lecture truquee sont agencees dans lesdites zones de donnees a lecture normale et a lecture truquee 
ayant ladite structure de donnees, ayant subi un codage de correction d'erreur externe a I'exception des donnees 
auxiliaires video et torment ensuite ledit bloc de reference, et lesdites donnees a lecture normale et a lecture 
truquee ayant subi un codage de correction d'erreur externe subissent un codage de correction d'erreur interne 

20 et sont enregistrees a une position predeterminee de la bande dans ladite unite de bloc de reference, le procede 

comportant les etapes consistant a : j 

(a 1 ) lire lesdites donnees a lecture normale et a lecture truquee ayant subi un codage de correction d'erreur 
interne enregistrees sur ladite bande dans ladite unite de bloc de reference, 
25 (b') former lesdites donnees a lecture normale et a lecture truquee lues ayant ladite structure de donnees et 

effectuer un decodage de correction d'erreur interne desdites donnees a lecture normale et a lecture truquee 
formees, 

(c 1 ) effectuer un decodage de correction d'erreur externe desdites donnees a lecture normale ayant subi un 
decodage de correction d'erreur interne pendant le mode normal en remplacant ies donnees a lecture truquee 
30 de ladite zone de donnees a lecture truquee par un motif de donnees predetermine, 

(&) delivrer en sortie lesdites donnees a lecture normale ayant subi un decodage de correction d'erreur externe 
ayant une structure de paquets de transport pendant ledit mode normal, 

(e') agencer lesdites donnees a lecture truquee ayant subi un decodage de correction d'erreur interne dans 
lesdites zones de donnees a lecture normale et a lecture truquee et effectuer un decodage de correction 
35 d'erreur externe desdites donnees a lecture truquee ayant subi un decodage de correction d'erreur interne 

pendant un mode de trucage en remplacant les donnees auxiliaires video de ladite zone de donnees auxiliaires 
video par un motif de donnees predetermine, et 

(f) delivrer en sortie lesdites donnees a lecture truquee ayant subi un decodage de correction d'erreur externe 
ayant la structure de paquets de transport pendant ledit mode de trucage. 

40 

10. Procede pour lire des donnees video numeriques seton la revendication 9, dans lequel ledit motif de donnees 
predetermine comporte un nombre determine respectif de chaque octet du motif. 

11. Procede pour lire des donnees video numeriques selon la revendication 10, dans lequel le nombre predetermine 
45 respectif de chaque octet du motif est identique. 

12. Procede pour lire des donnees video numeriques selon la revendication 11 , dans lequel le nombre predetermine 
respectif pour chaque octet du motif est un zero arithmetique. 

50 13. Procede pour enregistrer/lire des donnees video numeriques qui sont generees en reponse a un signal ATV ou 
DVB incluant des donnees de trame decodables d'une maniere independante delivrees a des intervalles prede- 
termines et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits intervalles pre- 
determines, ledit procede comportant les etapes consistant a : 

55 (a") utiliser des donnees de trame decodables d'une maniere independante delivrees a des intervalles pre- 

determines et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits intervalles 
predetermines, qui sont transmises a I'aide d'un paquet de transport, en tant que donnees a lecture normale, 
(b") combiner deux paquets parmi lesdits paquets de transport et annexer a chacun desdits deux paquets de 
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transport des informations d'en-tete incluant des informations representant un point d'instant de decodage et 
des informations representant le type de donnees, le mode de trucage, I'identificateur de programme et le 
debit binaire de transmission, pour former un bloc de reference conatitue d'un nombre predetermine de blocs 
de synchronisation, 

(c") extraire des donnees a lecture truquee a partir des donnees de trame decodables d'une maniere inde- 
pendante delivrees a des intervalles predetermines, 

(d B ) formater lesdites donnees a lecture normale sous la forme du bloc de reference mentionne ci-dessus, 
(e B ) agencer lesdits blocs de reference des donnees a lecture normale formes a ladite etape (d B ) dans une 
structure de donnees predeterminee ayant une zone de donnees a lecture normale, une zone de donnees a 
lecture truquee et une zone de donnees auxiliaires video, remplacer les donnees a lecture truquee de ladite 
zone de donnees a lecture truquee par un motif de donnees predetermine, et annexer a celles-ci une parite 
externe, effectuant ainsi un codage de correction d'erreur externe, 

(P) agencer lesdites donnees a lecture truquee extraites dans lesdites zones de donnees a lecture normale 
et a lecture truquee, remplacer les donnees auxiliaires video de ladite zone de donnees auxiliaires video par 
un motif de donnees predetermine, et annexer a celles-ci une parite de trucage externe, effectuant ainsi un 
codage de correction d'erreur externe, 

(g n ) formater lesdites donnees a lecture truquee ayant subi un codage de correction d'erreur externe et la 
parite de trucage externe sous la forme de ladite unite de bloc de reference, 

(h B ) agencer lesdites donnees a lecture normale ayant subi un codage de correction d'erreur externe et ledit 
bloc de reference de donnees a lecture truquee forme et le bloc de reference de parite de trucage dans lesdites 
zones de donnees a lecture normale et a lecture truquee, et annexer a celles-ci une parite interne, effectuant 
ainsi un codage de correction d'erreur interne, 

(i B ) enregistrer lesdites donnees a. lecture normale et a lecture truquee ayant subi un codage de correction 
d'erreur interne a une position predeterminee de chaque piste sur ladite bande dans une unite de bloc de 
reference, 

(j") lire lesdites donnees a lecture normale et a lecture truquee ayant subi un codage de correction d'erreur 
interne enregistrees sur ladite bande dans ladite unite de bloc de reference, 

(k B ) former lesdites donnees a lecture normale et a lecture truquee lues ayant ladite structure de donnees et 
effectuer un decodage de correction d'erreur interne desdites donnees a lecture normale et a lecture truquee 
formees, 

(l u ) effectuer un decodage de correction d'erreur externe desdites donnees a lecture normale ayant subi un 
decodage de correction d'erreur interne pendant le mode normal en remplagant les donnees a lecture truquee 
de ladite zone de donnees a lecture truquee par un motif de donnees predetermine, 
(m B ) delivrer en sortie lesdites donnees a lecture normale ayant subi un decodage de correction d'erreur ex- 
terne ayant une structure de paquets de transport pendant ledit mode normal, 

(n B ) agencer lesdites donnees a lecture truquee ayant subi un decodage de correction d'erreur interne dans 
lesdites zones de donnees a lecture normale et a lecture truquee et effectuer un decodage de correction 
d'erreur externe desdites donnees a lecture truquee ayant subi un decodage de correction d'erreur interne 
pendant un mode de trucage en remplagant les donnees auxiliaires video de ladite zone de donnees auxiliaires 
video par un motif de donnees predetermine, et 

(o u ) delivrer en sortie lesdites donnees a lecture truquee ayant subi un decodage de correction d'erreur externe 
ayant la structure de paquets de transport pendant ledit mode de trucage. 

Procede pour enregistrer/lire des donnees video numeriques selon la revendication 1 3, dans lequel un bloc de 
reference dans lesdites etapes (d") et (g n ) est constitue de cinq blocs de synchronisation. 

Procede pour enregistrer/lire des donnees video numeriques selon la revendication 13 ou 14, dans lequel le nom- 
bre predetermine respectif pour chaque octet du motif est un zero arithmetique. 

Dispositif pour enregistrer des donnees video numeriques qui sont generees en reponse a un signal ATV ou DVB 
incluant des donnees de trame decodables d'une maniere independante delivrees a des intervalles predetermines 
et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits intervalles predetermines, 
dans lequel lesdites donnees video numeriques sont classees en donnees a lecture normale et en donnees a 
lecture truquee, ledit dispositif comportant : 

des premiers moyens de formatage (1 02) pour combiner deux paquets parmi lesdits paquets de transport et 
annexer a chacun desdits deux paquets de transport des informations d'en-tete incluant des informations 
representant un point d'instant de decodage et des informations representant le type de donnees, le mode de 
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trucage, I'identificateur de programme et le debit binaire de transmission, pour former un bloc de reference 
constitue d'un nombre predetermine de blocs de synchronisation, et formater lesdites donn6es k lecture nor- 
male sous la forme dudit bloc de reference, 

des premiers moyens de codage de correction d'erreur externe (1 04) pour agencer les blocs de reference des 
donnees a lecture normale formes dans lesdits premiers moyens de formatage (102) dans une structure de 
donnees predeterminee ayant une zone de donnees a lecture normale, une zone de donnees k lecture truquee 
et une zone de donnees auxiliaires video, et annexer a celles-ci une parite externe, d'une maniere ind6pen- 
dante par rapport aux donnees a lecture truquee de ladite zone de donnees a lecture truquee, 
des moyens d'extraction (1 06, 1 08) pour extraire les donnees a lecture truquee a partir des donnees de trame 
decodables d'une maniere independante delivrees pendant un intervalle predetermine, 
des seconds moyens de codage de correction d'erreur externe (1 1 0) pour agencer lesdites donnees a lecture 
truquee extraites dans lesdites zones de donnees a lecture normale et a lecture truquee, et annexer a celles- 
ci une parite de trucage externe, d'une maniere independante par rapport aux donnees auxiliaires video de 
ladite zone de donnees auxiliaires video, 

des seconds moyens de formatage (112) pour former lesdites donnees a lecture truquee ayant subi un codage 
de correction d'erreur externe et la parite de trucage externe dans ladite unite de bloc de reference, 
des moyens de codage de correction d'erreur interne (116) pour agencer lesdites donnees a lecture normale 
ayant subi un codage de correction d'erreur externe et le bloc de reference de donnees a lecture truquee et 
le bloc de reference a parite truquee forme dans lesdits seconds moyens de formatage dans lesdites zones 
de donnees a lecture normale et a lecture truquee, et annexer a celles-ci une parite interne, et 
des moyens d'enregistrement (118) pour enregistrer lesdites donnees a lecture normale et k lecture truquee 
ayant subi un codage de correction d'erreur interne a une position predeterminee de chaque piste sur ladite 
bande dans une unite de bloc de reference. 

17. Dispositif pour lire des donnees video numeriques, lesdites donnees video numeriques etant descriptives d'un 
signal ATV ou DVB qui inclut des donnees de trame decodables d'une maniere independante delivrees a des 
intervaltes predetermines et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits 
intervalles predetermines, lesdites donnees a lecture normale correspondant auxdites donnees de trame deco- 
dables d'une maniere independante delivrees a des intervalles predetermines et auxdites donnees de trame de- 
codables d'une maniere dependante delivrees entre lesdits intervalles predetermines, qui sont transmises a I'aide 
d'un paquet de transport, deux paquets parmi lesdits paquets de transport sont combines et a chacun des deux 
paquets de transport sont annexees des informations d'en-tete incluant des informations representant un point de 
Tinstant de decodage et des informations representant le type de donnees, le mode de trucage, I'identificateur de 
programme et le debit binaire de transmission, pour former un bloc de reference constitue d'un nombre predeter- 
mine de blocs de synchronisation, lesdites donnees a lecture truquee ont un type lorsqu'elles sont extraites a partir 
desdites donnees de trame decodables d'une maniere independante delivrees a des intervalles predetermines, 
lesdites donnees a lecture normale sont formatees dans ledit Woe de reference, agencees dans la zone de donnees 
a lecture normale d'une structure de donnees predeterminee ayant des zones destinees a des donnees a lecture 
normale, des donnees a lecture truquee et des donnees auxiliaires video et ayant subi un codage de correction 
d'erreur externe a I'exception des donnees a lecture truquee, lesdites donnees a lecture truquee sont agencees 
dans lesdites zones de donnees a lecture normale et a lecture truquee ayant ladite structure de donnees, ayant 
subi un codage de correction d'erreur externe a I'exception des donnees auxiliaires video et forment ensuite ledit 
bloc de reference, et lesdites donnees a lecture normale et a lecture truquee ayant subi un codage de correction 
d'erreur externe subissent un codage de correction d'erreur interne et sont enregistrees a une position predeter- 
minee de la bande dans ledit bloc de reference, le dispositif comportant : 

des moyens de lecture (202) pour lire lesdites donnees a lecture normale et a lecture truquee ayant subi un 
codage de correction d'erreur interne enregistrees sur ladite bande dans ladite unite de bloc de reference, 
des moyens de decodage de correction d'erreur interne (204) pour former lesdites donnees a lecture normale 
et a lecture truquee lues et effectuer un decodage de correction d'erreur interne desdites donnees a lecture 
normale et a lecture truquee formees, 

des moyens de decodage de correction d'erreur externe (212) pour effectuer un decodage de correction d'er- 
reur externe desdites donnees a lecture normale ayant subi un decodage de correction d'erreur interne pen- 
dant le mode normal en remplagant les donnees a lecture truquee de ladite zone de donnees a lecture truquee 
par un motif de donnees predetermine, et pour agencer lesdites donnees a lecture truquee ayant subi un 
decodage de correction d'erreur interne dans lesdites zones de donnees a lecture normale et a lecture truquee 
et effectuer ensuite un decodage de correction d'erreur externe desdites donnees a lecture truquee ayant subi 
un decodage de correction d'erreur interne pendant un mode de trucage en remplacant les donnees auxiliaires 
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video de ladite zone de donnees auxiliaires video par un motif de ddnnees predetermine, et 
des moyens de deformatage (218) pour delivrer en sortie lesdites c onnees a lecture normale ayant subi un 
decodage de correction d'erreur externe ayant une structure de p iquets de transport pendant ledit mode 
normal, et pour delivrer en sortie lesdites donnees a lecture truquee ayant subi un decodage de correction 
5 d'erreur externe ayant la structure de paquets de transport pendant ledit mode de trucage. 

18. Dispositif pour enregistrer/lire des donnees video numeriques qui sont generees en reponse a un signal ATV ou 
DVB inciuant des donnees de trame decodables d'une maniere independante delivrees a des intervalles prede- 
termines et des donnees de trame decodables d'une maniere dependante delivrees entre lesdits intervalles pre- 
10 determines, dans lequel ledit signal est classe en donnees a lecture normale et donnees a lecture truquee, ledit 

dispositif comportant : 

des premiers moyens de formatage (102) pour combiner deux desdits paquets de transport et annexer a 
chacun desdits deux paquets de transport des informations d'en-tete inciuant des informations representant 
is un point d'instant de decodage et des informations representant le type de donnees, le mode de trucage, 

I'identificateur de programme et le debit binaire de transmission, pour former un bloc de reference constitue 
d'un nombre predetermine de blocs de synchronisation et formater lesdites donnees a lecture normale dans 
ledit bloc de reference, 

des premiers moyens de codage de correction d'erreur externe (104) pour agencer les blocs de reference des 

20 donnees a lecture normale formes dans lesdits premiers moyens qle formatage (102) dans une structure de 

donnees predeterminee ayant une zone de donnees a lecture normile, une zone de donnees a lecture truquee 
et une zone de donnees auxiliaires video et annexer a celles-ci une parite externe, d'une maniere independante 
par rapport aux donnees a lecture truquee de ladite zone de donnees a lecture truquee, 
des moyens d'extraction (1 06, 1 08) pour extraire les donnees a lecture truquee a partir des donnees de trame 

25 decodables d'une maniere independante delivrees a des intervalles predetermines, 

des seconds moyens de codage de correction d'erreur externe (110) pour agencer lesdites donnees a lecture 
truquee extraites dans lesdites zones de donnees a lecture normale et a lecture truquee ayant ladite structure 
de donnees et annexer a celles-ci une parite de trucage externe, d'une maniere independante par rapport aux 
donnees auxiliaires video de ladite zone de donnees auxiliaires video, 

30 des seconds moyens de formatage (112) pour formater lesdites donnees a lecture truquee ayant subi un 

codage de correction d'erreur externe et la parite de trucage externe dans ladite unite de bloc de reference, 
des moyens de codage de correction d'erreur interne (116) pour agencer lesdites donnees a lecture normale 
ayant subi un codage de correction d'erreur externe et le bloc de reference de donnees a lecture truquee et 
le bloc de reference a parite de trucage forme dans lesdits seconds moyens de formatage dans lesdites zones 

35 de donnees a lecture normale et a lecture truquee, et annexer a celles-ci une parite interne, 

des moyens d'enregistrement (1 1 8) pour enregistrer lesdites donnees a lecture normale et a la lecture truquee 
ayant subi un codage de correction d'erreur interne a une position predeterminee de chaque piste sur ladite 
bande dans une unite de bloc de reference, 

des moyens de lecture (202) pour lire lesdites donnees a lecture normale et a lecture truquee ayant subi un 
40 codage de correction d'erreur interne enregistrees sur ladite bande dans ladite unite de bloc de reference, 

des moyens de decodage de correction d'erreur interne (204) pour former lesdites donnees a lecture normale 
et a lecture truquee lues ayant ladite structure de donnees et effectuer un decodage de correction d'erreur 
interne desdites donnees a lecture normale et a lecture truquee formees, 

des moyens de decodage de correction d'erreur externe (212) pour effectuer un decodage de correction d'er- 
45 reur externe desdites donnees a lecture normale ayant subi un decodage de correction d'erreur interne pen- 

dant le mode normal en remplacant les donnees a lecture truquee de ladite zone de donnees a lecture truquee 
par un motif de donnees predetermine, et pour agencer lesdites donnees a lecture truquee ayant subi un 
decodage de correction d'erreur interne dans lesdites zones de donnees a lecture normale et a lecture truquee 
et effectuer ensuite un decodage de correction d'erreur externe desdites donnees a lecture truquee ayant subi 
so un decodage de correction d'erreur interne pendant un mode de trucage en remplacant les donnees auxiliaires 

video de ladite zone de donnees auxiliaires video par un motif de donnees predetermine, et 
des moyens de deformatage (218) pour delivrer en sortie lesdites donnees a lecture normale ayant subi un 
decodage de correction d'erreur externe ayant une structure de paquets de transport pendant ledit mode 
normal, et pour delivrer en sortie lesdites donnees a lecture truquee ayant subi un decodage de correction 
55 d'erreur externe ayant la structure de paquets de transport pendant ledit mode de trucage. 
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